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ABSTRACT
The p r e s e n t  s tu d y ,  w h ich  i s  th e  f i r s t  th o ro u g h  s u rv e y  o f  any ta x o n  
o f  O l ig o c h a e ta  in  L o u is ia n a ,  r e p o r t s  th e  d i s t r i b u t i o n  o f  8 s p e c ie s  o f  
th e  in t r o d u c e d  earthw orm  genus P h e re tim a  i n  th e  s t a t e .  A t o t a l  o f  3756 
sp ec im en s  was c o l l e c t e d  o v e r  a  t h r e e  and o n e - h a l f  y e a r  p e r io d  a t  448 
s i t e s  i n  a l l  64 p a r i s h e s  o f  L o u i s ia n a .  A l l  o f  th e  s p e c ie s  o f  P h e re tim a  
p r e v io u s ly  r e p o r t e d  from  th e  s t a t e  w ere  c o l l e c t e d  i n  t h i s  s tu d y  and 
w ere  fo u n d  m ore w id e ly  d i s t r i b u t e d  th a n  th e  s c a t t e r e d  r e p o r t s  i n  th e  
l i t e r a t u r e  w ould  i n d i c a t e .  I n  a d d i t i o n ,  P h e re tim a  m inim a i s  r e p o r t e d  
f o r  th e  f i r s t  tim e  i n  th e  c o n t i n e n t a l  U n ite d  S t a t e s ,  from  L o u is ia n a .
F o u r s p e c ie s  (P . c a l i f o r n i c a , P . d i f f r i n g e n s , _P. haw ayana, JP. 
m o r r i s i ) a r e  w id e ly  d i s t r i b u t e d  i n  th e  s t a t e  h a v in g  d i s p e r s e d  from  
a r e a s  o f  i n t r o d u c t i o n .  The re m a in in g  4 s p e c ie s  (P . a g r e s t i s , P . 
h i l g e n d o r f i , P . h u p e i e n s i s , P . m inim a) a r e  l a r g e l y  l im i t e d  to  a re a s  
w here  th e y  w ere  in t r o d u c e d .
A d ia g n o s is  o f  th e  genus and e a c h  o f  th e  s p e c ie s  i s  in c lu d e d  
to g e th e r  w i th  in fo r m a t io n  r e g a r d in g  g e n i t a l  m a rk in g s , a u to to m y , 
r e g e n e r a t i o n ,  and l i f e  h i s t o r y .  A key  t o  th e  s p e c ie s  i s  a l s o  p r o v id e d . 
The m ale  p o re s  o f  P . a g r e s t i s  and P . h i l g e n d o r f i  a r e  d e s c r ib e d  from  
th e  f i r s t  U n ite d  S t a te s  sp ec im en s  w h ich  p o s s e s s  m ale  t e r m i n a l i a .  T hese  
two s p e c ie s  a r e  found  to  have  an a n n u a l l i f e  c y c le  i n  L o u i s ia n a .  The 
h i s t o l o g y  o f  th e  g e n i t a l  m ark in g  g la n d s  o f  P . d i f f r i n g e n s  i s  d e s c r ib e d .
The ty p e s  o f  h a b i t a t s  i n  w h ich  e a c h  o f  th e  s p e c ie s  o c c u rs  a r e  
d i s c u s s e d .  E ach  s p e c ie s  i s  fo u n d  in  a  v a r i e t y  o f  e c o lo g i c a l  h a b i t a t s  
and s o i l  t y p e s ,
v i i i
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I .  INTRODUCTION
The A s i a t i c  ea rth w o rm  genus P h e re tim a  was d e c la r e d  by  S te p h en so n  
(1 9 3 0 , p .  838) to  b e  " . . . by  f a r  th e  l a r g e s t  genus o f  O l ig o c h a e ta ,"  
and was e s t im a te d  t o  c o n ta in  some 293 s p e c i e s .  M ic h a e ls e n  (1934) 
l i s t e d  th e  a r e a  i n  w h ic h  s p e c ie s  w ere  known to  be  endem ic as  " . . . 
t h e  w ho le  M alay A rc h ip e la g o  and th e  s o u th - e a s t e r n  p a r t  o f  A s ia  w i th  a  
p a r t  o f  Burm a, C h in a , K o re a , and J a p a n ,  and em braces  to  th e  s o u th - e a s t  
th e  Solomon I s l a n d s ,  th e  New H e b r id e s ,  and th e  L o y a l ty  I s l a n d s . "  A 
num ber o f  s p e c ie s  o f  P h e re tim a  have  b e e n  c a r r i e d ,  p re su m a b ly  b y  m an, to  
o th e r  p a r t s  o f  th e  w o r ld ,  i n c lu d in g  th e  N e o t r o p ic a l  and N e a r t i c  r e g i o n s .  
M ic h a e ls e n  (1903) c o in e d  th e  tem n " p e r e g r in e "  to  d e s ig n a te  th o s e  s p e c ie s  
o f  e a rth w o rm s , w h ic h  by m eans o f  t h e i r  own, o r  th ro u g h  t r a n s p o r t a t i o n  
b y  m an, a r e  w id e s p re a d  i n  t h e i r  d i s t r i b u t i o n .  I n  t h a t  work M ic h a e lse n  
l i s t e d  22 o f  119 s p e c ie s  o f  P h e re t im a  a s  p e r e g r in e .
The f i r s t  N o r th  A m erican  r e p o r t  o f  P h e re t im a  was made by K in b e rg  
i n  1866 . T h a t p u b l i c a t i o n  was h o w ev er, b u r i e d  in  th e  l i t e r a t u r e  u n t i l  
M ic h a e ls e n  (1899a) re e x a m in e d  K in b e r g 's  c o l l e c t i o n  and fo und  P . 
c a l i f o r n i c a  and P . d i f f r i n g e n s  i n  th e  c o l l e c t i o n s  from  C a l i f o r n i a .
The f i r s t  L o u is ia n a  r e c o r d s  o f  P h e re tim a  a r e  th o s e  o f  G a tes  
(1 9 3 7 c) b a s e d  on sp ec im en s  s e n t  to  museums f o r  d e p o s i t .  I n  t h a t  p a p e r  
G a te s  la m e n te d  t h a t  i t  i s  " . . .  u n f o r tu n a te  t h a t  earthw orm s have 
n e v e r  b e e n  s y s t e m a t i c a l l y  c o l l e c t e d  i n  th e  w arm er p o r t i o n s  o f  th e  
c o n t i n e n t  i n  w h ich  P h e re tim a  i s  l i k e l y  to  be  fo u n d , f o r  we do n o t  y e t  
know how many o f  th e  im p o r te d  s p e c ie s  have become d e f i n i t e l y  
e s t a b l i s h e d  w i th in  o u r r e g i o n ,  how w id e ly  th e y  have  b e e n  a b le  to
1
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s p r e a d ,  w hat e c o lo g ic a l  n ic h e s  th e y  have  b e e n  a b le  t o  occupy and w hat 
t h e i r  r o l e  may be  i n  su p p le m e n tin g  o r  s u p p la n t in g  th e  n a t i v e  s p e c i e s . "
S in c e  1937 o n ly  s c a t t e r e d  r e c o r d s  o f  th e  P h e re tim a  o f L o u is ia n a  
have a p p e a re d  i n  th e  l i t e r a t u r e ,  i n c lu d in g  th e  r e p o r t  o f  Harman (1 9 5 2 ), 
w h ich  b r i e f l y  l i s t e d  s e v e r a l  P h e re t im a  s p e c ie s  from  L in c o ln  P a r i s h  i n  
th e  n o r th e r n  p a r t  o f  th e  s t a t e .
T h is  s tu d y  was u n d e r ta k e n  to  d e te rm in e  how many s p e c ie s  o f  
P h e re tim a  o c c u r  i n  L o u i s ia n a ,  how w id e ly  th e y  a te  d i s t r i b u t e d ,  so m e th in g  
o f  t h e i r  b io lo g y  i n  th e  U n ite d  S t a t e s ,  and w hat e c o lo g i c a l  h a b i t a t s  
th e y  o c c u p y .
Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.
I I .  MATERIALS AND METHODS
A t o t a l  o f  478 c o l l e c t i o n s  was made i n  L o u is ia n a  i n  th e  p e r io d  
from  N ovem ber, 1963 to  J u n e , 1967 . N ine c o l l e c t i o n s  t h a t  had  been  
s e c u r e d  by  Harman b e f o r e  1960 w ere  a l s o  u s e d .  The f o l lo w in g  l i s t  shows 
th e  num ber o f  c o l l e c t i o n s  s e c u r e d  i n  e a c h  m onth  o f  th e  y e a r ;  J a n u a ry ,
2 3 ; F e b r u a r y ,  2 2 ; M arch , 72 ; A p r i l ,  106; May, 2 1 ; J u n e , 10; J u ly ,  2 3 ; 
A u g u s t , 73; S ep tem b er, 33 ; O c to b e r , 2 7 ; N ovem ber, 2 6 ; and D ecem ber,
5 1 .
A t l e a s t  f i v e  c o l l e c t i o n s  w ere made i n  e a c h  o f  t h e  64 p a r i s h e s  o f  
t h e  s t a t e ,  and a l l  ty p e s  o f  a v a i l a b l e  h a b i t a t s  w ere exam ined  i n  e a c h  o f  
th e  p a r i s h e s . A ttem p ts  w ere  made to  s e c u r e  sp ec im en s i n  rem o te  a r e a s  
f a r  from  th e  a c t i v i t i e s  o f  m an, as w e ll  a s  i n  th o s e  a r e a s  w here  
u n r e p o r te d  s p e c ie s  m ig h t have b e e n  in t r o d u c e d  i n t o  th e  s t a t e ,  su c h  as 
b o t a n i c a l  g a r d e n s ,  n u r s e r i e s ,  y a rd s  and p l a n t a t i o n  s i t e s .
At e a c h  c o l l e c t i n g  s i t e  a l l  a v a i l a b l e  h a b i t a t  a r e a s  w ere  exam ined . 
F o r  i n s t a n c e ,  on th e  f l o o d p l a in  o f  a b a y o u , th e  woods o r  swamp on 
e i t h e r  s id e  o f  th e  b ayou  was a l s o  exam ined . A t f i r s t ,  worms from  
s e p a r a t e  a r e a s  a t  a  s i t e  o r  u n d e r  s e p a r a te  lo g s  a t  a  s i t e  w ere  k e p t  
d i s t i n c t  w i th  " a , "  " b ,"  and "c"  d e s ig n a t io n s ,  b u t  i t  was fo u n d  t h a t  
s e v e r a l  s p e c ie s  o f  P h e re tim a  w ould  o c c u r i n  th e  same s h o v e l  o f  d i r t  o r  
u n d e r  th e  same. l o g .  T h u s , w i th  n e g a t iv e  e v id e n c e  o f  m ic r o h a b i ta t  
s p e c i f i c i t y ,  th e  com plex m ethod o f  s e p a r a te  s u b c o l l e c t io n s  was abandoned .
A l l  o f  th e  sp ec im en s i n  t h i s  s tu d y  w ere  c o l l e c t e d  w i th  a  sh o v e l 
o r  a  p o ta to  f o r k .  The l a t t e r  has  th e  a d v a n ta g e  o f  n o t  c u t t i n g  th e  
worms i n  tw o , a s  f r e q u e n t l y  o c c u rs  w i th  a  s h o v e l .  I n  th o s e  a re a s
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where worms were abundant, " f id d lin g "  was em ployed. T h is method 
in v o lv e s  in s e r t in g  the sh o v e l or fo rk  in t o  th e  ground and r a p id ly  
w ig g l in g  i t  back and f o r t h .  The v ib r a t io n s  so  produced cau se  th e  worms 
to  come to  the s u r fa c e  to  esca p e  th e  d is tu r b a n c e . When f id d l in g  was 
em ployed i t  was a l s o  accom panied by d ig g in g .
The specim ens in  t h i s  stu d y  were k i l l e d  in  7-10% e th y l  a lc o h o l .  
When th e  specim ens were k i l l e d  in  weak a lc o h o l ,  th e  sp erm ath eca l pores  
and d o r s a l pores are  more e v id e n t  b eca u se  o f  th e  m uscular, r e la x a t io n .  
The worms were l e f t  in  th e  a lc o h o l  u n t i l  a l l  movement c e a s e d . They 
were th en  s tr a ig h te n e d  in  a f l a t  tr a y  and 10% fo rm a lin  was d rip p ed  over  
them w ith  a p i p e t t e .  A fter  about 10 m inu tes th e  worms, to g e th e r  w ith  
a number co rresp o n d in g  to  th e  number o f  th e  c o l l e c t i o n  in  a f i e l d  
n o teb o o k , were p la c ed  in  f r e s h  10% fo rm a lin  in  a t e s t  tube in s id e  an 
o l i v e  j a r .
D u rin g  warm w e a th e r  (above  70 F ) th e  worms w ere  k i l l e d  and  f ix e d  
a t  th e  c o l l e c t i n g  s i t e ,  w h i le  i n  c o o le r  w e a th e r  a  w ho le  d a y 's  c o l l e c ­
t i o n  was p r e s e r v e d  t h a t  n i g h t .  I n  th e  l a t t e r  c a s e  a  num ber c o r ­
re s p o n d in g  to  th e  c o l l e c t i o n  s i t e  i n  a  f i e l d  n o teb o o k  was p la c e d  in  th e  
c a n  c o n ta in in g  th e  s p e c im e n s . When k e p t  f o r  an  e n t i r e  d a y , th e  
sp ec im en s  w ere  p la c e d  i n  d i r t  from  th e  c o l l e c t i n g  s i t e  a t  a i r  
te m p e r a tu r e .
The pH o f  th e  s o i l  was m easu red  w i th  a  H e l l ig e -T ru o g  No. 693 s o i l  
t e s t  k i t .
S e r ia l  s e c t io n s  were c u t  in  order to  s tu d y  th e  p r e c l i t e l l a r  
g e n i t a l  m arking g lan d s o f  P. d i f f r in g e n s . Specim ens to  be s e c t io n e d  
m ust have th e  i n t e s t i n a l  t r a c t  em ptied  o f  s o i l ,  w hich would in t e r f e r e  
w ith  th e  s e c t io n in g .  T h is e v a c u a tio n  was accom p lish ed  by k e e p in g  th e
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sp ec im en s  on w e t ,  sh re d d e d  f i l t e r  p a p e r  i n  f in g e r  bow ls u n t i l  th e y  a te  
th e  p a p e r  i n  q u a n t i t i e s  s u f f i c i e n t  to  p u sh  th e  s o i l  and g r i t  o u t  o f  : 
i n t e s t i n e .  The f in g e r  bow ls w ere  c le a n e d  and th e  f i l t e r  p a p e r  changed  
d a i l y  u n t i l  t h e r e  was no  lo n g e r  any s o i l  i n  th e  c a s t i n g s .  The 
i n t e s t i n e  was u s u a l l y  c le a n e d  o f  s o i l  i n  3 days' a t  70 F .
T h ese  sp ec im en s  w ere  th e n  k i l l e d  i n  10% e t h y l  a lc o h o l  and f ix e d  
i n  10% f o rm a l in  f o r  a b o u t 24 h o u r s .  They w ere  th e n  c u t  i n t o  p ie c e s  
w h ich  p o s s e s s e d  th e  g e n i t a l  m ark in g  g la n d s ,  w ashed  i n  s e v e r a l  changes 
o f  w a te r  f o r  one ho u r and d e h y d ra te d  i n  a  s e r i e s  o f  30%, 50%, 70%, and 
95% e t h y l  a l c o h o l ,  f o llo w e d  by  two c h a n g es  o f  100% e t h y l  a l c o h o l .  The 
t i s s u e  was l e f t  i n  e a c h  o f  th e  a lc o h o ls  f o r  one h o u r . The t i s s u e  was 
n e x t  p la c e d  i n  x y le n e  f o r  a b o u t 15 m in u te s  o r  u n t i l  c l e a r e d .  When 
c l e a r e d ,  th e  t i s s u e  was p la c e d  i n  a  h a l f  and h a l f  x y l e n e - p a r a f f i n  
m ix tu re  a t  55 C f o r  two h o u r s ,  f o llo w e d  by  p a r a f f i n  a lo n e  f o r  an  a d d i ­
t i o n a l  two h o u rs  a t  th e  same t e m p e r a tu r e .  The t i s s u e  was th e n  embedded 
i n  p a r a f f i n .
S e c t io n s  w ere  c u t  on a  r o t a r y  m icro tom e a t  10 m ic ra  and s e c u re d  
on s l i d e s  w i th  M a y e r 's  a lb u m en . The s e c t i o n s  w ere  s t a i n e d  i n  H a r r i s '  
h a e m a to x a l in  w i th  e o s in  a s  a  c o u n t e r s t a i n .  O th e r s t a i n s  w ere  t r i e d ,  
b u t  h a e m a to x a lin  and e o s in  gave  th e  b e s t  r e s u l t s .  S l id e s  w ere  m ounted 
w i th  H a r le c o  s y n th e t i c  r e s i n .
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I I I .  TAXONOMY AND CONVENTIONS
I n  num erous p a p e rs  d e s c r ib in g  th e  p h e re tim a s  o f  Burm a, C h in a , and 
I n d i a ,  G a te s  (1 9 2 9 , 1 9 3 5 a , 1935b , 193 7 a , 1939 , MS) h a s  w orked  to w ard  a 
m ore n e a r ly  c o m p le te  know ledge and d e s c r i p t i o n  o f  th e  s p e c ie s  o c c u r r in g  
i n  th e  O r i e n t .  T h is  O r i e n t a l  f a u n a  in c lu d e s  th o s e  p e r e g r in e  s p e c ie s  
t h a t  have  b e e n  in t r o d u c e d  i n t o  th e  U n ite d  S t a t e s .  I n  a  p a p e r  on th e  
s p e c ie s  o f  P h e re t im a  o c c u r r in g  i n  N o r th  A m erica  (1937c) he s t a t e d  t h a t  
" th e  t y p e s ,  and ( o r )  m e ta ty p e s ,  o r  m e ta to p o ty p e s  o f  n e a r l y  a l l  th e  
A m erican  s p e c ie s  have  now b e e n  s t u d i e d . "  T h is  was n e c e s s a r y  b e c a u se  
th e  e a r l y  d e s c r i p t i o n s  w ere  v e ry  in a d e q u a te  when ju d g ed  by  m odern 
s t a n d a r d s .  I n  a d d i t i o n ,  th e  p e r e g r in e  s p e c ie s  w ere  o f t e n  d e s c r ib e d  as  
new when th e y  w ere  found  on a  c o n t in e n t  o r  i s l a n d  w here th e y  had n o t  
b e e n  p r e v io u s ly  known. B ecau se  o f  th e s e  th o ro u g h  s t u d i e s ,  th e  sy s te m  
o f  taxonom y h e r e in  fo llo w e d  i s  t h a t  o f  G a te s  (MS), w h ich  does n o t  
r e c o g n iz e  s u b g e n e ra  i n  th e  genus P h e re t im a .
The synonymy o f  th e  genus as  u sed  i n  t h i s  w ork  i s  r e s t r i c t e d  to  
th o s e  w orks i n  w h ich  nomenc 1 a t u r a l  ch an g es  have b e e n  made and  to  th o s e  
p u b l i c a t i o n s  t h a t  in c lu d e  s p e c ie s  o f  th e  genus from  th e  U n ite d  S t a t e s .
The synonymy in c lu d e d  w i th  e a c h  o f  th e  s p e c ie s  i s  a l s o  r e s t r i c t e d  
to  th o s e  synonyms t h a t  have b e e n  u se d  f o r  th e  s p e c ie s  i n  th e  U n ite d  
S t a t e s .  The w ork o r  w orks t h a t  c o n ta in  th e  m ost n e a r ly  c o m p le te  a c c o u n t 
o f  th e  s p e c ie s  a r e  a l s o  l i s t e d .
The c o n v e n tio n s  u se d  i n  th e  g e n e r ic  and s p e c i f i c  d ia g n o s e s  a r e  
th o s e  o f  G a te s  (1 9 3 7 c ) , w h ic h  w ere  ta k e n  i n  p a r t  from  S te p h en so n  
(1 9 2 3 ) . The segm en ts a r e  r e p r e s e n te d  by  low er c a s e  Roman n u m e ra ls :
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i ,  i i ‘, i i i ,  i v ,  v ,  e t c .  The in te r s e g m e n ta l  fu rro w s  ( th e  t h i n  w h ite  
l i n e  w here th e  e p id e rm is  i s  t h i n n e s t  be tw een  two se g m e n ts)  and th e  
s e p t a  a r e  c h a r a c t e r i z e d  b y  f r a c t i o n s ;  1 0 /1 1  r e f e r s  to  th e  fu rro w  
b e tw e en  segm en ts  x  and x i ,  o r  t o  th e  sep tum  b e tw een  th e  two co e lo m ic  
c a v i t i e s  o f  th o s e  se g m e n ts , d e p e n d in g  on th e  c o n te x t  o f  th e  s e n te n c e .  
F r a c t i o n s  a r e  a l s o  u s e d  w i th  th e  a b b r e v ia t i o n  f o r  c ir c u m fe re n c e  (C) to  
show th e  d i s t a n c e  b e tw een  m ale  o r  s p e rm a th e c a l  p o re s :  1 /2  C , 1 /3  C, 
e t c .
The s e t a e  i n  th e  genus P h e re tim a  a r e  num erous i n  an  e q u a t o r i a l  
c i r c l e  a ro u n d  e a c h  segm en t p o s t e r i o r l y  from  i i .  The number o f  s e t a e  i n  
th e  c i r c l e  i s  e x p re s s e d  as  a  r a n g e ;  2 0 - 3 0 / i i ,  w h ich  shows t h a t  t h e r e  
a r e  20 t o  30 s e ta e  on segm en t i i .  The c o n v e n tio n  v i /1 7 - 2 0  shows t h a t  
t h e r e  a r e  17 to  20 s e t a e  v e n t r a l l y  on segm ent v i  b e tw e en  two l o n g i ­
t u d i n a l  l i n e s  draw n th ro u g h  th e  s p e rm a th e c a l  p o r e s .  T hese  a r e  c a l l e d  
s p e rm a th e c a l  s e t a e .  Those b e tw een  th e  m ale  p o re s  a re  c a l l e d  m ale  s e t a e  
and a r e  e x p re s s e d  a s :  x v i i i / 1 1 - 1 5 .  The s e ta e  a r e  l e t t e r e d  w i th  a ,  b ,
£ ,  d ,  d e s ig n a t io n s  s t a r t i n g  from  m id v e n tr a l  on e a c h  s id e  o f  th e  b o d y .
The d o r s a l  s e t a e  a r e  l e t t e r e d  £ ,  x ,  w, s t a r t i n g  from  m id d o rs a l  on 
e a c h  s id e  o f  th e  b o d y . The s p a c e  b e tw e en  two s e t a e  i s  r e f e r r e d  to  as  
a b , b e , c d , z y , y x , xw. Thus " a  g e n i t a l  m ark in g  i n  £ d "  m eans t h a t  th e  
m ark in g  i s  l o c a t e d  i n  th e  s p a c e  b e tw een  l i n e s  draw n th ro u g h  s e ta e  c 
and d p a r a l l e l  t o  th e  m id v e n tr a l  l i n e .  A g e n i t a l  m ark in g  may be  
a n t e r i o r  to  th e  s e t a l  c i r c l e  i f  c h a r a c t e r i z e d  as " p r e s e t a l "  o r  p o s t e r i o r  
t o  th e  s e t a l  c i r c l e  i n  c h a r a c t e r i z e d  as " p o s t s e t a l . "
B i t h e c a l ,  q u a d r i t h e c a l , s e x th e c a l ,  and o c to th e c a l  r e f e r  to  o n e , 
tw o , t h r e e ,  and f o u r  p a i r s  o f  sp e rm a th e c a e  r e s p e c t i v e l y .  The te rm  
" m in u te "  r e f e r r i n g  to  m ale  o r  s p e rm a th e c a l  p o re s  i n d i c a t e s  t h a t  th e y
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8are th e  s i z e  o f  th e  fem ale  p o re .
Male pores in  P heretim a may be in v a g in a te  or s u p e r f i c i a l .  I-n 
s p e c ie s  w ith  in v a g in a te  m ale p ores th e r e  may be a c o p u la to r y  chamber 
w hich  ex ten d s  c o n s p ic o u s ly  in to  th e  coelom ; or a p a r ie t a l  in v a g in a t io n  
w hich  i s  c o n f in e d  to  th e  body w a ll  (a s  in  P. c a l i f o r n ic a ) and does n o t  
ex ten d  in t o  th e  coe lom . S u p e r f ic ia l  m ale p ores  are lo c a te d  more or  
l e s s  l e v e l  w ith  th e  s u r fa c e  o f  th e  body w a l l .  None o f  th e  s p e c ie s  in  
L o u is ia n a  has c o p u la to r y  chambers a t  th e  m ale p o r e s .
Porophore r e f e r s  to  the a rea  su rround ing  a m ale pore and may 
in c lu d e  an e v e r s ib le  p a p i l la ,  w h ich  b ea rs w r in k le s  and g e n i t a l  m arkings;  
or may in c lu d e  o n ly  th e  w r in k le s  around a s u p e r f i c ia l  m ale p o r e .
The c l i t e l l u m  e n c ir c le s  th e  body (an n u lar) in  Pheretim a and the
s e ta e  are u s u a l ly  d e h isc e d  in  th e  c l i t e l l a r  segm ents b e fo r e  th e
fo rm a tio n  o f  th e  c l i t e l l u m .  In  some s p e c ie s  a few  s e ta e  may be r e ta in e d  
v e n t r a l ly  in  th e  c l i t e l l a r  seg m en ts .
The p rostom ium  o f  P h e re tim a  i s  e p i l o b i c  l i k e  th e  f i g u r e  o f
M ic h a e ls e n  (1 9 0 0 a , p .  4 )  w i th  th e  p o s t e r i o r  b o r d e r  o f  th e  p rostom ium
n o t  d iv id e d  from  th e  p e ris to m iu m  (seg m en t i )  b y  a  g ro o v e  ( to n g u e  o p e n ) .
D orsa l p ores in  Pheretim a are  lo c a te d  in  th e  in te r se g m e n ta l  
furrow s a t  th e  m id d orsa l l i n e .  The f i r s t  d o r s a l pore i s  th e  m ost 
a n te r io r  one w h ich  i s  f u n c t io n a l . There may be a m arking one segm ent 
a n te r io r  to  t h i s  fu n c t io n a l  p o r e , b u t i t  w i l l  have no c o n n e c tio n  w ith  
th e  co e lo m . The f i r s t  fu n c t io n a l  pore can be determ ined by p r e s s in g  
on th e  body w a ll  and o b se r v in g  w hether or n o t co e lo m ic  f l u i d  and 
p r e s e r v a t iv e  esca p e  from th e m arking.
One p a ir  o f  i n t e s t i n a l  c a e c a  a r is e  in  x x v i i  a s e v a g in a t io - i  o f  
th e  gu t in  a l l  L o u is ia n a  P h eretim a , b u t may a r is e  more a n t e r io r ly  or be
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a b s e n t  i n  o th e r  s p e c i e s .  The te rm  " m a n ic a te "  r e f e r s  to  a  caecum  t h a t  
i s  compound o r  g lo v e -s h a p e d  and com posed o f  a  num ber o f  s e c o n d a ry  c a e c a  
as  i n  P. a g r e s t i s  and P. h i l g e n d o r f i  ( F ig u re  5 ) .  The te rm  " s im p le "  
r e f e r s  to  a  caecum  w i th  a  s i n g l e  pouch  ( F ig u re  9 ) .
The t e s t i s  s a c s  o f  P h e re tim a  a r e  e i t h e r  u n p a ir e d  o r  p a i r e d .  An 
u n p a ir e d  t e s t i s  s a c  i s  a  som ewhat d u m b b e ll-sh a p e d  su b e so p h a g e a l cham ber 
t h a t  c o n ta in s  a  p a i r  o f  t e s t e s  and  th e  a s s o c i a t e d  p a i r  o f  m ale  f u n n e l s .  
I n  some s p e c i e s  th e  u n p a ir e d  t e s t i s  s a c  may b e  a n n u la r ,  fo rm in g  a  
c i r c u l a r  cham ber i n  th e  se g m e n t, a s  i n  JP. m in im a . I n  th e  p a i r e d  
c o n d i t i o n ,  a  s in g l e  t e s t i s  and i t s  a s s o c i a t e d  f u n n e l  on one s id e  o f  a  
segm en t a r e  e n c lo s e d  i n  a  s a c  t h a t  h as  no c o n n e c t io n  w i th  th e  s a c  on 
th e  o th e r  s id e  o f  th e  se g m e n t.
The te rm  " p a r i e t e s "  r e f e r s  to  th e  i n t e r n a l  s u r f a c e  o f  th e  body 
w a l l .  A s t r u c t u r e  t h a t  i s  c o n f in e d  w i th in  th e  body  w a l l  o r  l o c a t e d  on 
th e  i n t e r n a l  s u r f a c e  o f  th e  body w a l l  i s  c a l l e d  " p a r i e t a l . "
E ach  s p e rm a th e c a  o f  P h e re t im a  i s  com posed o f  a  l a r g e  a m p u lla  
c o n n e c te d  t o  th e  e x t e r i o r  by  a  l a r g e ,  u s u a l l y  m u sc u la r  d u c t .  A s m a l le r  
d iv e r t ic u lu m  a r i s e s  from  th e  d u c t  n e a r  th e  p a r i e t e s  and i s  com posed o f  
a  t e r m in a l  s e m in a l cham ber and a  s t a l k .  The sperm  r e c e iv e d  d u r in g  
c o p u la t io n  a r e  s t o r e d  i n  th e  s e m in a l  cham ber o f  th e  d iv e r t ic u lu m  
( F ig u re  1) .
The te rm  " tr u n k "  when u s e d  i n  r e f e r e n c e  to  th e  v a s c u l a r  sy s te m  
r e f e r s  to  a  l o n g i t u d i n a l  v e s s e l .  H e a r ts  a r e  d e s c r ib e d  as  " l a t e r a l "  
when t h e i r  d o r s a l  c o n n e c t io n  i s  w i th  th e  d o r s a l  t r u n k  and t h e i r  v e n t r a l  
c o n n e c t io n  i s  w i th  th e  v e n t r a l  t r u n k .  H e a r ts  a r e  d e s c r ib e d  as 
" e s o p h a g e a l"  when th e y  c o n n e c t  d o r s a l l y  w i th  th e  s u p ra -e s o p h a g e a l  t r u n k  
and v e n t r a l l y  w i th  th e  v e n t r a l  t r u n k .  A " la t e r o - e s o p h a g e a l "  h e a r t
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b i f u r c a t e s  d o r s a l l y  to  c o n n e c t  w i th  b o th  th e  d o r s a l  and s u p ra -  
e s o p h a g e a l  t r u n k s  and c o n n e c ts  v e n t r a l l y  w i th  th e  v e n t r a l  t r u n k .
The e x c r e to r y  sy s te m  o f  P h e re tim a  i s  com posed o f  num erous 
n e p h r i d i a  t h a t  a r e  fo rm ed  by  f r a g m e n ta t io n  o f  th e  e c to d e rm a l  em bryonic  
ru d im e n ts  i n  e a c h  segm en t (B a h l, 1 9 2 2 ) . T h e re  a r e  a l s o  t h r e e  ty p e s  o f  
n e p h r i d i a  i n  any P h e re t im a ; p h a ry n g e a l ,  s e p t a l ,  and p a r i e t a l .  The 
num erous p a i r e d  t u f t s ,  o f  p h a ry n g e a l n e p h r i d i a  i n  i v - v i  a r e  jo in e d  
t o g e th e r  by  t h e i r  t e r m in a l  d u c t s ,  l a c k  a  n e p h ro s to m e  (a s to m a te )  and 
d i s c h a r g e  w a s te  i n t o  th e  p h a ry n x  ( e n t e r o n e p h r i c ) . The s e p t a l  n e p h r id i a  
l o c a t e d  on b o th  th e  a n t e r i o r  and p o s t e r i o r  f a c e  o f  e a c h  sep tum  
p o s t e r i o r  to  1 6 /1 7  have a  n e p h ro s to m e  ( s to m a te )  and d is c h a r g e  w a s te  
i n t o  th e  i n t e s t i n e  ( e n t e r o n e p h r ic ) .  The n e p h ro s to m e , b o d y , and te r m in a l  
d u c t  o f  th e s e  s e p t a l  n e p h r id i a  a re  a l l  l o c a t e d  i n  th e  same seg m en t.
The p a r i e t a l  n e p h r id i a  c o v e r in g  th e  p a r i e t e s  i n  e v e ry  segm en t p o s t e r i ­
o r l y  from  i i i  a r e  a s to m a te  and d is c h a r g e  w a s te  to  th e  e x t e r i o r  th ro u g h  
n e p h r id io p o r e s  ( e x o n e p h r ic ) . A l l  t h r e e  ty p e s  o f  n e p h r i d i a  l a c k  a  
b la d d e r  ( a v e s i c u l a t e ) . Thus i n  e v e ry  segm en t e x c e p t  v i i - x v  two ty p e s  
o f  n e p h r i d i a  a r e  fo u n d . I n  a d d i t i o n ,  e a c h  o f  th e  ty p e s  i s  ab u n d an t in  
a  se g m e n t, u n l ik e  th e  c o n d i t io n  fo und  i n  lu m b r ic u s  t e r r e s t r i s .
I n  th e  s p e c ie s  l o c a l i t i e s  t h a t  f o l lo w ,  th e  te r m in a l  t h r e e  f ig u r e s  
( 1 - 2 - 3 ,  e t c . )  r e p r e s e n t  th e  number o f  sp ec im en s s e c u re d  a t  th e  s i t e .
The f i r s t  f i g u r e  r e p r e s e n t s  th e  num ber o f  im m ature  s p e c im e n s . T hese 
have  no g e n i t a l  m a rk in g s , no  m ale  o r  fe m a le  p o re s  and c a n  b e  i d e n t i f i e d  
o n ly  when one s p e c ie s  o f  P h e re tim a  i s  p r e s e n t  i n  th e  c o l l e c t i o n  and 
th e n  o n ly  t e n t a t i v e l y .  The seco n d  f ig u r e  r e p r e s e n t s  th e  num ber o f  
a c l i t e l l a t e  sp e c im e n s , w h ich  do p o s s e s s  g e n i t a l  m ark in g s  and g e n i t a l  
p o r e s . The t h i r d  f ig u r e  r e p r e s e n t s  th e  num ber o f  c l i t e l l a t e  specim ens 
i n  th e  c o l l e c t i o n .
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A. G e n e r ic  A ccount
P h e re tim a  K in b e rg , 1866
1866 Amyntas +  N i t r o c r i s  + P h e re tim a  +  R hodopis + P e r i c h a e t a ; K in b ,,  
O fv . K o n g l. V e t .  A kad. F o r h a n d l ,  S to ck h o lm , 2 3 :1 0 1 -1 0 2 . 
(A m yntas, N i t o c r i s , R hodop is  and  P e r ic h a e ta  w ere  p re o c c u p ie d . 
T y p e - s p e c ie s  o f  P h e re tim a  n o t  d e s ig n a t e d . )
1895 P e r i c h a e t a : B e d d a rd , A M onograph o f  th e  O rder o f  O l ig o c h a e ta ,  
O x fo rd , p .  388 .
1899 A m yntas: M ic h a e ls e n , M i t t .  N a t u r h i s t .  M us. Hamburg, 1 6 :3 .
1900 P h e re t im a : M ic h a e ls e n , Z o o l . A n z .,  2 3 :5 6 7 .
1900 P h e re t im a ; ( p a r t )  M ic h a e ls e n , Das T i e r r e i c h ,  1 0 :2 3 4 . (E x c lu d in g  
b u r l i a r e n s i s  and P . l a w s o n i . )
1907 P h e re t im a : M ic h a e ls e n , I n  M ic h a e ls e n , W. and H a rtm e y e r , H . ,
F a u n a  S u d w e s ta u s t r a l i e n s ,  1 :1 6 4 . (P h e re tim a  m on tana  K in b e rg , 
1866 d e s ig n a te d  ty p e  s p e c ie s  o f  th e  g e n u s .)
1934 P h e r e t im a : M ic h a e ls e n , Q u a r t .  J .  M ic ro s . S c i .  7 7 :1 2 . (P .
m o n tan a  w ith d ra w n  as  ty p e  s p e c ie s  o f  g e n u s . P . c a l i f o r n i c a  
K in b e rg ,  1866 d e s ig n a te d  ty p e  s p e c i e s  o f  g e n u s .)
1937 P h e re t im a : G a te s ,  B u l l .  M us. Comp. Z o o l. 8 0 :3 4 0 .
1958 P h e re t im a : G a te s ,  Am. M us. N o v i t a t e s  1888 :1
1960 P h e re t im a : G a te s ,  B u l l .  M us. Comp. Z o o l . 1 2 3 :2 4 6 .
MS P h e re t im a : G a te s ,  "Burm ese E arthw orm s" p .  51 3 .
D ia g n o s is : D ig e s t iv e  sy s te m , w i th o u t  s u p r a - i n t e s t i n a l  and 
c a l c i f e r o u s  g la n d s  ( c a l c i f e r o u s  t i s s u e s  i n  lo w , n o n la m e ll ifo rm  r id g e s  
i n  r e g io n  o f  x i i i  ? )  b u t  w i th  a  g iz z a r d  t h a t  d e v e lo p s  i n  v i i i .
V a s c u la r  s y s te m , w i th  u n p a ir e d  d o r s a l ,  v e n t r a l  and s u p ra -e s o p h a g e a l
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t r u n k s ,  a  c o m p le te  s u b n e u ra l  t r u n k  a d h e re n t  to  th e  p a r i e t e s ,  p a i r e d  
e x t r a - e s o p h a g e a l  t r u n k s  (m ed ian  to  th e  h e a r t s )  t h a t  a r e  on th e  g u t 
th ro u g h  x - x l l l  p a s s in g  o f f  to  th e  s u b n e u r a l ,  l a t e r o - e s o p h a g e a l  h e a r t s  
I n  some o f  x - x l l l .  E x c r e to r y  sy s te m  o f  m u l t i p l e  n e p h r i d i a  form ed by 
f r a g m e n ta t io n  o f  em bryonic  ru d im e n ts  I n  e a c h  segm ent ( m e r o lc ) ; p a i r e d  
c l u s t e r s  o f  s m a ll  a s to m a te  n e p h r i d i a  I n  I v - v l  w i th  d u c ts  o p e n in g  I n to  
th e  p h a ry n x ; a s to m a te ,  e x o n e p h r ic ,  v e r y  s m a ll  v - s h a p e d  p a r i e t a l  
n e p h r i d i a  num erous I n  e a c h  segm en t from  111 p o s t e r i o r l y ;  l a r g e r  s to m a te  
n e p h r i d i a  on b o th  s id e s  o f  th e  s e p t a  from  1 6 /1 7  p o s t e r i o r l y ,  j o in i n g  
p o s t s e p t a l  c a n a l s  t h a t  p a s s  to  a  l o n g i t u d i n a l ,  s u p r a - I n t e s t i n a l  
e x c r e to r y  d u c t  w h ic h  opens a t  f r e q u e n t  I n t e r v a l s  I n to  th e  g u t .  A ll  
n e p h r i d i a  a v e s i c u l a t e .  S e ta e  n u m ero u s . I n  a  c i r c l e  a t  th e  e q u a to r  o f  
e a c h  segm en t from  11 p o s t e r i o r l y .  D o rs a l  p o re s  p r e s e n t .
B l p r o s t a t l c ,  m ale  p o re s  ( a p e r tu r e s  o f  u n i te d  v a s a  d e f e r e n t l a  and 
p r o s t a t l c  d u c ts )  p o s t c l i t e l l a r .  F em ale  p o re s  a lw ays m in u te .  I n  x l v .  
C l i t e l l u m  a n n u la r ,  I n te r s e g m e n ta l  fu r ro w s  and d o r s a l  p o re s  o b l i t e r a t e d .  
S em ina l v e s i c l e s  p o s t s e p t a l .  S p e rm a th ecae  d l v e r t l c u l a t e  and In  f r o n t  
o f  X .  O v a r ie s  r e s t r i c t e d  t o  x l l l ,  f a n - s h a p e d  and w i th  s e v e r a l  egg  
s t r i n g s .  T y p e - s p e c le s :  P h e re tim a  m o n tan a  K in b e rg , 1866 .
The above d ia g n o s is  I s  th a t  o f  G ates (1 9 6 0 ) , r e v is e d  In  a 
m an u scrip t on Burmese earthworms (G a te s , MS). T h is  d ia g n o s is  I s  b ased  
on som atic  anatomy and fo llo w s  th e  c l a s s i f i c a t i o n  e s t a b l i s h e d  by G ates  
In  a r e d e f i n i t i o n  o f  th e  fa m ily  M e g a sco lec ld a e  t o  In c lu d e  o n ly  th o se  
forms w ith  racem ose p r o s ta te s  o f  m esoderm al o r ig in  (G a te s , 1 9 5 9 ) .
The h i s t o r y  and synonomy o f  th e  genus P h e re tim a  a r e  q u i t e  com plex  
due to  th e  In c o m p le te  e a r l y  d e s c r i p t i o n s  t h a t  w ere  o b ta in e d  from  an 
e x t e r n a l  e x a m in a tio n  o f  th e  worms w i th  a  hand  l e n s . When I t  was l a t e r
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d is c o v e re d  t h a t  th e  i n t e r n a l  anatom y a l s o  p o s s e s s e d  u s e f u l  taxonom ic 
c h a r a c t e r s ,  th e  o ld e r  d e s c r i p t i o n s  w ere u s e l e s s  and th e  ty p e s ,  when 
a v a i l a b l e ,  had  to  be re -e x a m in e d .
Schm arda (1861) e s t a b l i s h e d  th e  genus P e r ic h a e ta  f o r  fo u r  s p e c ie s  
o f  earthw orm s from  C ey lon  w i th  4 0 -5 0  s e t a e  p e r  seg m en t, h a v in g  an e q u a l  
num ber o f  s e t a e  on  b o th  a n t e r i o r  and p o s t e r i o r  s e g m e n ts . T h ree  o f  
t h e s e  a re  now known to  b e lo n g  to  th e  genus M egasco lex  and th e  f o u r t h  
p o s s ib ly  does (M ic h a e ls e n , 1 9 0 0 a ) .
The genus P h e re tim a  was e s t a b l i s h e d  by  K in b e rg  (1865) to  in c lu d e  
P . m on tana  and  P . c a l i f o r n i c a  c o l l e c t e d  i n  T a h i t i  and C a l i f o r n i a ,  w h ich  
w ere  d e s c r ib e d  as  f o l lo w s :  " T e rm in a l c e p h a l ic  lo b e  f ix e d  t r a n s v e r s e l y  to  
th e  a n t e r i o - d o r s a l  m a rg in  o f  th e  b u c c a l  se g m e n t. S e ta e  a r e  d is p o s e d  
b o th  r a d i a l l y  and s e r i a l l y ,  t h e r e  b e in g  a  g r e a t e r  number o f  s e t a e  on 
th e  p o s t e r i o r  segm en ts  th a n  a r e  fo u n d  on th e  a n t e r i o r  o n e s .  Foram en 
d o r s a l ;  c in g u lu m  c l i t e l l u m ;  two v e n t r a l  t u b e r c u l e s . "  T h is  i s  a  t r a n s ­
l a t i o n  o f  th e  L a t in  d e s c r i p t i o n  o f  th e  g e n u s . I n  th e  same p a p e r  K in b e rg  
a l s o  e r e c t e d  th e  g e n e ra  A m yntas, N i t o c r i s  and R hodopis f o r  sp ec im en s  
t h a t  a r e  now known to  b e  P h e re tim a  (M ic h a e ls e n , 1 8 9 9 a ) .
E ig h te e n  y e a r s  b e fo r e  Schmarda, Tem pleton (1844) had e s t a b l i s h e d  
th e  genus M egasco lex  fo r  M. c a e r u le u s  from C eylon  w ith  a c o n tin o u s  band 
o f  s e t a e ,  e x c e p t in g  a narrow a s e t ig e r o u s  gap a t  m id -d o r sa l. Schmarda 
(1861) m isu n d erstood  th e  d e s c r ip t io n  o f  Tem pleton and thought M egascolex  
to  in c lu d e  specim ens w ith  m id -d o r sa l s e ta e  o n ly .  B aird  (1 8 6 9 ) , in  
d e s c r ib in g  M egasco lex  d i f f r in g e n s , p o in te d  o u t t h i s  m isco n cep tio n  and 
u sed  th e  o ld e r  name M egasco lex , c o n s id e r in g  M egascolex  and P e r ic h a e ta  
to  be i d e n t i c a l .  .
By 1895 th e  d i s t i n c t i o n s  b e tw e e n  M eg asco lex  and P e r ic h a e ta  had
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b een  e s t a b l i s h e d  on th e  b a s i s  o f  th e  g iz z a r d  p o s i t i o n ,  among o th e r  
t h in g s ,  and th e y  w ere  t r e a t e d  as  s e p a r a te  g e n e ra  by B eddard  (1 8 9 5 ) .
M ich a e lsen  (1899b) changed th e  g e n e r ic  name to  Amyntas K in b erg , 
1866 , a f t e r  show ing th a t  P e r ic h a e ta  was n o t a v a i la b le ,  h av in g  been used  
as a d ip te r o n  g e n e r ic  name by Rodani in  18 5 9 . •
M ic h a e ls e n  (1 9 0 0 a , 1900b) a g a in  changed  th e  g e n e r ic  name to  
P h e re tim a  K in b e rg , 1866 , a f t e r  show ing  t h a t  b o th  Amyntas and  N i t o c r i s  
w ere  n o t  a v a i l a b l e .  M ic h a e lse n  (1907) d e s ig n a te d  P h e re tim a  m ontana 
K in b e rg , 1866 , a s  th e  ty p e - s p e c ie s  o f  th e  genus P h e re t im a .
C o g n e tt i  (1914) se p a r a te d  th e  many P heretim a s p e c ie s  in to  th e  sub­
gen era  Parapheretim a and P h eretim a. The subgenus P arapheretim a in c lu d e d  
th o se  form s w ith  c o p u la to r y  chambers a t  th e  male pores in to  w hich  open 
glands w ith  m uscu lar w a l l s .  The subgenus Pheretim a la ck ed  th e  m uscular  
w a lle d  g lan d s a t  th e  m ale p o r e s . M ich a e lsen  (1928) d e s ig n a te d  
Pheretim a montana K in b erg , 1866, th e  t y p e - s p e c ie s  o f  th e  genus to  a ls o  
se r v e  as th e  t y p e - s p e c ie s  o f  th e  subgenus P heretim a.
Ude (1932 ) showed th a t  P. montana does in  f a c t  have g lan d s w ith  a  
m uscular w a l l  a t  th e  m ale pores and was th e r e fo r e  a member o f  th e  sub­
genus P arap h eretim a . A ccording to  s t r i c t  a p p l ic a t io n  o f  taxonom ic  
r u le s  th e  members o f  th e  subgenus Parapheretim a sh ou ld  have been  p la ced  
in  th e  subgenus Pheretim a and a new su b g en er ic  name c o in ed  fo r  the  
p rev io u s  subgenus P h eretim a . M ich aelsen  (1934) responded by s tr ip p in g  
P. montana o f  i t s  p o s i t io n  as t y p e - s p e c ie s  and d e s ig n a t in g  Pheretim a  
(P heretim a) c a l i f o r n ic a  K in b erg , 1866 as ty p e -s p e c ie s  o f  th e  genus and 
subgenus P h eretim a .
S in ce  th e  co n cep t o f  geograp h ic  ran ges as th e  b a s i s  fo r  r e c o g n i­
t io n  o f  su b gen era  has become o b s o le t e  and th e  d is t in g u is h in g  c h a r a c te r s
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o r  c o m b in a tio n s  o f  c h a r a c t e r s  o f  th e  s u b g e n e ra  have b e e n  fo u n d  in  
d iv e r s e  p a r t s  o f  th e  r a n g e ,  th e  s u b g e n e ra  o f  C o g n e t t i  (1914) and 
M ic h a e ls e n  (1928) a r e  now o b s o le te  (G a te s ,  MS). I n  v iew  o f  th e s e  
f a c t s ,  th e  t y p e - s p e c i e s  o f  th e  genus P h e re t im a  s h o u ld  b e  r e c o g n iz e d  as 
P h e re tim a  m on tana  K in b e rg , 1866 , by  th e  s u b s e q u e n t  d e s ig n a t io n  o f  
M ic h a e ls e n  (1 9 0 7 ) .
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B . S p e c ie s  A ccounts  
Pheretim a a g r e s t i s  (Goto and H a ta l, 1899)
1899 P e r i c h a e t a  a g r e s t i s  G oto and H a ta l ,  A n n o ta tlo n e s  Z o o lo g ie ae 
J a p o n e n se s  3 ( 1 ) ;1 7 .
1937 P heretim a h a t a l l  O h fu ch l, R esearch  B u l l .  S a lto  Ho-on K al Mus. 
S en d a i, Japan 1 2 :1 3 -1 8  F ig .  1 .
1958 P h e re t im a  a g r e s t i s : G a te s ,  Am. M us. N o v i ta te s  1 8 8 8 :1 .
D ia g n o s is : S e x th e c a l ,  s p e rm a th e c a l  p o re s  m in u te  and s u p e r f i c i a l  
I n  5 /Ô - 7 /8 ,  a b o u t 1 /3  o f  c ir c u m fe re n c e  (C) a p a r t .  Fem ale p o re  s i n g l e ,  
m id v e n tr a l  on  x l v .  M ale p o re s  u s u a l l y  a b s e n t ;  when p r e s e n t  m in u te  and 
lo c a t e d  on an  e v e r s i b l e  p a p i l l a .  I n s i d e  a  t r a n s v e r s e  s l l t - l l k e  p a r i e t a l  
I n v a g in a t io n  on an  e le v a te d  p o ro p h o re . I n  th e  s e t a l  c i r c l e  o f  x v i i l  
a b o u t 1 /3  C a p a r t .  G e n i ta l  m ark in g s  u s u a l l y  l a c k i n g ,  b u t  on an 
o c c a s io n a l  sp ec im en  a  p a i r  o f  l a r g e  p r e s e t a l  p a p i l l a e  I n  x v l l l  
( 0 .8 - 1 .8  mm I n  d i a m e te r ) ,  m ed ian  to  th e  m ale  p o ro p h o re s . I f  t h e  l a t t e r  
a r e  p r e s e n t .  W ith  t r a n s v e r s e l y  e l l p t l c a l ,  s y n m e t r l c a l ly  p la c e d  a r e a s  
o f  t h i n ,  f i n e l y  w r in k le d  e p id e rm is  h a v in g  a  l i g h t  brow n c o lo r  v e n t r a l l y  
I n  th e  s e t a l  c i r c l e  o f  some o f  I v - l x ,  m ost commonly I n  v l l - v l l l .  S e ta e  
a b s e n t  I n  t h e s e  p a tc h e s  a t  th e  h e ig h t  o f  d e v e lo p m e n t, b u t  w i th  1 -5  
s e t a e  m ld v e n t r a l l y  b e tw e en  th e  p a tc h e s .  C l i t e l l u m  a n n u la r  1 3 /1 4 -1 6 /1 7 , 
d o r s a l  p o r e s ,  s e t a e  and I n te r s e g m e n ta l  fu rro w s  o b l i t e r a t e d .  S e ta e ,  
2 4 - 3 7 /1 1 , 3 2 -4 4 /lir , 3 6 - 5 0 / lv ,  4 6 -6  . 5 2 - 7 6 / x l l ,  5 1 -7 2 /x x , v l /1 6 - 2 4 ,
v l l / 1 - 2 6 ,  v l l l / 1 - 5 .  F i r s t  d o r s a l  p - : e  u s u a l l y  a t  1 2 /1 3 . Prostom ium  
e p i l o b i c  w i th  open  to n g u e . L e n g th , 70-200  mm. D ia m e te r , 5 -8  mm. 
S eg m en ts , 6 7 -1 1 0 .
S e p ta  5 /6 - 6 /7  and 1 0 /1 1 -1 4 /1 5  th ic k e n e d ,  8 /9 - 9 /1 0  a b s e n t .
R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.
17
I n t e s t i n e  b e g in n in g  i n  x v . I n t e s t i n a l  c a e c a  m a n ic a te ,  a r i s i n g  in  
x x v i i  and e x te n d in g  fo rw a rd  to  a b o u t x x iv ,  w i th  6 -9  se c o n d s  y c a e c a ,  
th e  d o rs a lm o s t  b e in g  th e  l o n g e s t .  T y p h lo s o le  low  and la m e l l i f o r m ,  
a r i s i n g  i n  x x v i i  and e n d in g  i n  r e g io n  o f  I x i v - l x x v i i .  H e a r ts  o f  x 
l a c k in g ,  th o s e  o f  x i - x i i i  l a t e r o - e s o p h a g e a l .  T e s t i s  s a c s  u n p a ir e d  and 
v e n t r a l  i n  x  and x i .  S em inal v e s i c l e s  i n  x i  and x i i ,  f i l l i n g  c o e lo m ic  
c a v i t i e s  o f  th o s e  s e g m e n ts . P r o s t a t e s  i n  x v i - x x i i  o n ly  when m ale  
t e r m in a l i a  a r e  p r e s e n t ,  l a r g e  and m e e tin g  m id - d o r s a l ly ,  w i th  m u sc u la r  
U -shaped  d u c t a b o u t 5 mm lo n g ,  t h in n in g  a t  e c t a l  e n d . I n  th e  a b sen c e  
o f  m ale t e r m i n a l i a ,  th e  v a s a  d e f e r e n t i a  e n d in g  b l i n d l y  w i th  o r  w i th o u t  
a  s w e l l in g  i n  x v i i - x x i v  w i th o u t  p a s s in g  i n t o  th e  p a r i e t e s .  S perm athecae  
i n  v i ,  v i i ,  and v i i i .  S p e rm a th ec a l d u c t  w i th  t h i c k  w a l l ,  s h o r t e r  th a n  
a m p u lla . A m pulla d o r s o v e n t r a l ly  f l a t t e n e d  w i th  t h i n  w a l l  and num erous 
w r in k le s .  D iv e r t ic u lu m  lo n g e r  th a n  com bined  le n g th s  o f  d u c t  and am pu lla , 
w i th  s a u s a g e -s h a p e d  se m in a l ch am b er. G e n i ta l  m ark in g  g la n d s  low  and 
c o n f in e d  to  o r  e x te n d in g  o n ly  s l i g h t l y  above th e  p a r i e t e s .
The above d ia g n o s is  i s  a  c o m p o s ite  t ^ e n  from  th e  o r i g i n a l  
d e s c r i p t i o n  o f  G oto and H a ta i  (1899) and  from  o th e r  r e f e r e n c e s  c o v e r in g  
t h i s  s p e c i e s . i n  K o re a , J a p a n  and th e  U n ite d  S t a te s  (G a te s , 1 953a , 1954 , 
1958; H a ta i ,  1930 ; K o b a y a sh i, 1938; Y am aguchi, 1 9 6 2 ) .
D is c u s s io n : The 146 sp ec im en s  o f  P . a g r e s t i s  exam ined  i n  t h i s  
s tu d y  a g re e  w i th  th e  above d ia g n o s is  e x c e p t  f o r  th e  number o f  sperm a­
t h e c a l  s e t a e ,  v /1 2 -2 2  ( l i t e r a t u r e :  no r e c o r d ) ,  v i /1 4 - 2 3  ( v i / 1 6 - 2 4 ) ,  
v i i / 1 1 - 2 4  ( v i i / 1 - 2 6 ) , v i i i / 8 - 2 5  ( v i i i / 1 - 5 ) ; and i n  a  m ore p o s t e r i o r  
e x te n t  o f  th e  ty p h lo s o le  b a c k  to  I x x x i  ( I x x v i i ) .
The c l i t e l l a t e ,  n o n a u to to m iz e d  sp ec im en s i n  t h i s  s tu d y  ra n g e d  
from  74-174 mm lo n g  and  from  4 .5 - 7  mm i n  d ia m e te r ;  th e  num ber o f
R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.
18
segm en ts  ra n g e d  from  9 5 -1 1 1 . The a v e ra g e  l e n g th  o f  103 o f  th e s e  
specim ens was 100 mm, th e  number o f  seg m en ts  a v e ra g e d  10 4 .
P h e re t im a  a g r e s t i s  i s  a  v e ry  a c t i v e  s p e c ie s  t h a t  c ra w ls  r a p i d l y ,  
b u t  i t  d o es  n o t  jump and th r a s h  a b o u t on th e  s u r f a c e  o f  th e  g ro u n d  when 
d i s t u r b e d  as does P . d i f f r i n g e n s . I t  may a u to to m iz e  a  p o s t e r i o r  p o r t i o n  
o f  th e  body  when d i s t u r b e d ,  as d id  35 o f  th e  146 sp ec im en s  c o l l e c t e d  i n  
t h i s  s tu d y .  The l e v e l  o f  au to tom y  ra n g e d  from  5 6 /5 7 -9 7 /9 8 , and was 
a lw ays i n  th e  in te r s e g m e n ta l  fu r ro w .
The r e c o g n i t i o n  o f  p o s t e r i o r  r e g e n e r a t e s  i n  P . a g r e s t i s  i s  
im p o s s ib le  on th e  b a s i s  o f  c r i t e r i a  em ployed  f o r  o th e r  s p e c ie s  o f  
earthw orm s (G a te s ,  1 9 5 3 a ) . I n  m ost s p e c ie s  o f  e a rth w o rm s , a  p o s t e r i o r  
r e g e n e r a t e  c a n  be  r e c o g n iz e d  by  th e  s h o r t e r  l e n g th  and  s m a l le r  d ia m e te r  
o f  th e  i n d iv i d u a l  r e g e n e r a te d  segm en ts  a t  th e  p o s t e r i o r  end  o f  th e  b o d y . 
I n  f r e s h l y  p r e s e r v e d  m a t e r i a l ,  th e  r e g e n e r a t e d  segm en ts a l s o  have  a 
l i g h t e r  c o l o r ,  b u t  on lo n g e r  p r e s e r v a t io n  th e  o ld e r  segm en ts  f a d e s ,  and 
th e  r e g e n e r a t e d  p o r t i o n  c a n  o n ly  be r e c o g n iz e d  by th e  s h o r t e r  l e n g t h  
and s m a l le r  d ia m e te r  o f  th e  i n d iv id u a l  s e g m e n ts . G a te s  (1953a) h as  
o b s e rv e d  t h a t  th e  r e g e n e r a te d  segm en ts  i n  P . a g r e s t i s  a r e  p ro d u ce d  in  
a  s lo w , o n e - a t - a - t i m e  m anner and t h a t  th e  r e g e n e r a te d  segm en ts  a t t a i n  
a  s i z e  co m p a rab le  t o  t h a t  o f  th e  o ld e r  s e g m e n ts , b e f o r e  a n o th e r  new 
segm en t i s  c o m p le te d  b y  th e  g ro w th  z o n e . He a ls o  fo u n d  e v id e n c e  t h a t  
a d u l t  worms p ro d u ce  segm en ts i n  th e  same m anner as  i n  r e g e n e r a t io n .
The sp e c im en s  o f  JP. a g r e s t i s  i n  L o u is ia n a  te n d  to  s u p p o r t  h i s  
c o n c lu s io n s .  I n  a  specim en  o f  65 segm en ts  ( c o u n t in g  th e  g ro w th  zone as 
a  s e g m e n t) ,  w h ich  had  p r e v io u s ly  a u to to m iz e d  a t  6 4 /6 5 , I x iv  s t i l l  had 
some s e t a e  v e n t r a l l y ,  w h i le  th e  s e t a l  f o l l i c l e s  w ere  v i s i b l e  d o r s a l l y  
w here  th e  fo rm e r s e t a e  had  f a l l e n  o u t .  The g ro w th  zone i n  t h i s
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sp ec im en  was 0 .6 4  mm lo n g  and was d iv id e d  by  an  in te r s e g r a e n ta l  fu r ro w  
a t  6 4 /6 5 . T h ere  was no d o r s a l  p o re  a t  6 4 /6 5 . I n  a  se co n d  sp ec im en  o f  
66 seg m en ts  ( c o u n t in g  th e  g ro w th  zone as  a  s e g m e n t) , w h ich  had 
p r e v io u s ly  a u to to m iz e d  a t  6 5 /6 6 , th e  s e t a e  had  a l l  f a l l e n  o u t  o f  Ix v  
and a  g ro w th  zone 0 .8 0  mm lo n g  was fo rm ed  b e h in d  I x v .  T h e re  was a  
d o r s a l  p o re  and  in te r s e g m e n ta l  fu r ro w  a t  6 5 /6 6 , b u t  th e  g ro w th  zone 
b o re  no s e t a e  n o r was t h e r e  any i n d i c a t i o n  o f  an  i n te r s e g m e n ta l  fu rro w  
a t  a  f u t u r e  s i t e  o f  6 6 /6 7 . I n  a  t h i r d  sp e c im en  o f  94 seg m en ts  ( c o u n t in g  
th e  g ro w th  zone  as  a  s e g m e n t) ,  w h ic h  h ad  p r e v io u s ly  a u to to m iz e d  a t  
9 3 /9 4 , t h e r e  was a  g ro w th  zone 1 .3 6  mm lo n g ,  w h i le  x c i i i  was 1 .1 2  mm 
lo n g .  The d o r s a l  p o re  and  in te r s e g m e n ta l  fu r ro w  a t  9 3 /9 4  w ere  p r e s e n t ,  
b u t  th e  g ro w th  zone ( x c iv )  had no  s e t a e ,  n o r  was t h e r e  any i n d i c a t i o n  
o f  a  f u t u r e  i n te r s e g m e n ta l  fu rro w  a t  9 4 /9 5 .
À s i m i l a r  g ro w th  zone  was fo u n d  i n  c l i t e l l a t e  P . a g r e s t i s  o f  96 , 
9 7 , 9 8 , 1 0 0 , 106 , 1 0 7 , 1 0 8 , and 111 s e g m e n ts . U n le ss  e v e ry  sp e c im en  o f  
P . a g r e s t i s  i n  t h i s  s tu d y  was a  p o s t e r i o r  am putee i n  th e  p a s t ,  seg m en ts  
a r e  add ed  i n  m a tu re  a d u l t s  by  th e  same m ethod  em ployed i n  r e g e n e r a t i o n .
I n  o t h e r  s p e c ie s  i n  t h i s  s tu d y  ( e x c e p t  _P« h i l g e n d o r f i ) . g ro w th  
z o n es  o f  t h e s e  l e n g th s  w ou ld  b e  d iv id e d  b y  in te r s e g m e n ta l  fu rro w s  i n t o  
a  num ber o f  s m a l le r  s e g m e n ts , r a t h e r  th a n  one lo n g  se g m e n t. I n  
P . d i f f r i n g e n s  r e g e n e r a t e d  seg m en ts  m e a su red  0 .2 5 - 0 .4 4  mm lo n g ,  w h i le  
n o rm al o ld  p o s t e r i o r  seg m en ts  m e a su red  0 .9 8 - 1 .2 8  mm lo n g .
The f o l lo w in g  l i s t  shows th e  num ber o f  sp ec im en s  ( i n  p a r e n th e s e s )  
t h a t  p o s s e s s  th e  c h a r a c t e r i s t i c  a r e a s  o f  t h i n ,  b row n , w r in k le d  e p id e rm is  
on th e  seg m en ts  i n d i c a t e d  by Roman n u m e ra ls ;  v i i - v i i i  ( 5 0 ) ,  v i i  ( 1 9 ) ,  
v i - v i i i  ( 6 ) ,  v i i - i x  ( 3 ) ,  v - v i i i  ( 2 ) ,  v i - v i i  ( 1 ) ,  v i i i - i x  ( 1 ) .  W h ile  a l l  
o f  th e  sp ec im en s  o f  JP. a g r e s t i s  i n  t h i s  s tu d y  p o s s e s s e d  th e s e  a r e a s  o f
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m o d if ie d  e p id e r m is ,  r e c o r d s  w ere k e p t  o n ly  f o r  th e  82 sp ec im en s r e f e r r e d  
t o  a b o v e . T h ese  a r e a s  a r e  more e v id e n t  i n  p r e s e r v e d  specim ens t h a t  have 
b e e n  a l lo w e d , to  d ry  somewhat and a f t e r  th e  rem ova l o f  th e  c u t i c l e  
(F ig u re  3 ) .
Two o f  th e  146 sp ec im en s exam ined  i n  t h i s  s tu d y  had a  s i n g l e  m ale 
p o re  and th e  a s s o c i a t e d  g e n i t a l  m ark in g  i n  x v i i i ,  on th e  r i g h t  s i d e  o f  
one sp ec im en  from  th e  S h re v e p o r t  s i t e  i n  Caddo P a r i s h  and on th e  l e f t  in  
th e  sp ecim en  from  th e  Bayou Macon s i t e  i n  F r a n k l in  P a r i s h .  A t h i r d  
specim en  p o s s e s s e s  a  p a i r  o f  g e n i t a l  m a rk in g s  i n  x v i i i  b u t  has  no m ale 
t e r m i n a l i a ,  w h i le  a  f o u r t h  sp ec im en  h as  a  s i n g l e  g e n i t a l  m ark in g  on th e  
l e f t  i n  x v i i i  and a l s o  la c k s  m ale  t e r m i n a l i a .  T hese specim ens 
r e p r e s e n t  th e  f i r s t  U n ite d  S t a te s  r e c o r d s  o f  P . a g r e s t i s  p o s s e s s in g  
e i t h e r  m ale  t e r m i n a l i a  o r  th e  a s s o c i a t e d  g e n i t a l  m ark in g s  i n  x v i i i .
I n  th e  o r i g i n a l  d e s c r i p t i o n .  G oto and  H a i t i  (1899) fo u n d  a  few 
sp ec im en s  w i th  th e  g e n i t a l  m a rk in g s  i n  x v i i i  b u t  none w i th  m ale 
t e r m i n a l i a  i n  a  s e r i e s  o f  m ore th a n  a  h u n d red  sp e c im e n s . I n  a  l a t e r  
a d d i t i o n  to  th e  d i s t r i b u t i o n  o f  P . a g r e s t i s  i n  J a p a n  ( H a ta i ,  1 9 3 0 ) , 
m e n tio n  i s  made o f  sp ec im en s w i th  m ale  t e r m i n a l i a  b u t  no d e s c r i p t i o n  
i s  g iv e n .  Yam aguchi (1930b) found  m ale  t e r m i n a l i a  and g e n i t a l  m ark in g s  
i n  a l l  o f  t h e . sp ec im en s o f  P . a g r e s t i s  fo u n d  a t  S ap p o ro , H okkaido ,
J a p a n  b u t  d id  n o t  d e s c r ib e  o r  f i g u r e  them  a d e q u a te ly .  I n  P . a g r e s t i s  
from  K o re a , K o b ay ash i (1938) found  m ale  p o re s  i n  2 specim ens o f  248 , 
b u t  d id  n o t  a d e q u a te ly  d e s c r ib e  them .
I n  b o th  sp ec im en s  w i th  m ale  t e r m i n a l i a  i n  th e  p r e s e n t  s tu d y ,  th e  
m ale  p o ro p h o re  i s  an  e l e v a te d  mound a b o u t 1 .3  mm i n  d ia m e te r  l o c a t e d  i n  
th e  s e t a l  c i r c l e  o f  x v i i i ,  w i th  a  c e n t r a l  t r a n s v e r s e  a p e r t u r e .  T h is  
a p e r tu r e  le a d s  t o  a  s h a llo w  p a r i e t a l  in v a g in a t io n  and th e  m a rg in s  o f
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th e  a p e r tu r e  a r e  su rro u n d e d  by  num erous w r in k le s  o f  th e  e p id e r m is .  
I n s id e  t h i s  s h a llo w  p a r i e t a l  i n v a g i n a t i o n ,  t h e r e  i s  a  m ound-shaped  
p a p i l l a  on w h ich  th e  m in u te  m ale p o re  i s  l o c a t e d .  J u d g in g  from  th e  
spongy i n t e r n a l  n a tu r e  o f  t h i s  p a p i l l a ,  i t  i s  e v e r s i b l e  th ro u g h  th e  
o p e n in g  o f  th e  m ale  p o ro p h o re . H ow ever, i n  b o th  o f  th e  sp ec im en s th e  
p a p i l l a e  a r e  c o n ta in e d  w i th in  th e  a p e r t u r e  o f  th e  m ale  p o ro p h o re  
(F ig u re  2 and F ig u r e  4 ) .
I n  th e  sp ec im en  w i th  th e  m ale  p o ro p h o re  on th e  r i g h t  s i d e ,  t h e r e  
w ere  6 s e t a e  b e tw e en  th e  m ale  p o ro p h o re  and  th e  n e rv e  c o r d ,  w h ile  i n  
th e  o th e r  sp ec im en  th e  g e n i t a l  m a rk in g  e x te n d s  i n to  th e  s e t a l  c i r c l e  o f  
x v i i i ;  so  t h e r e  w ere  o n ly  2 s e t a e  i n  t n i s  l o c a t i o n .  On x ix  t h e r e  w ere  
10-12  s e t a e  b e tw e en  th e  m id d le  o f  th e  a p e r t u r e  o f  th e  m ale  p o ro p h o re  
and th e  n e rv e  c o r d .
I n t e r n a l l y ,  th e  p r o s t a t e s  a r e  p r e s e n t  o n ly  on th e  s id e  o f  th e  
body t h a t  b e a r s  th e  m ale  p o ro p h o re  and e x te n d  from  1 5 /1 6 -2 1 /2 2 , 
r e a c h in g  th e  l e v e l  o f  th e  d o r s a l  b lo o d  v e s s e l .  They a r e  d iv id e d  i n t o  
3 o r  4 m ain  lo b e s  and a r e  s e g m e n ta l ly  c o n s t r i c t e d  b y  th e  s e p t a .  The 
v a s  d e fe r e n s  p a s s e s  i n t o  th e  p r o s t a t i c  d u c t  c lo s e  to  th e  c o n n e c t io n  o f  
th e  l a t t e r  w i th  th e  p r o s t a t e  (F ig u re  6 ) .  The m u sc u la r  p r o s t a t i c  d u c t  
i s  a b o u t 5 mm lo n g  and a t  i t s  j u n c t io n  w i th  th e  p a p i l l a  o f  th e  m ale 
p o r e ,  i t  l o s e s  i t s  m u sc u la r  n a t u r e ,  becom es sp o n g y , and f u s e s  w i th  th e  
t i s s u e  o f  th e  p a p i l l a  (F ig u re  2 ) .
P heretim a h a t a i i  O h fu ch i, 1937 , was e s t a b l i s h e d  fo r  a c o l l e c t i o n  
o f  specim ens th a t  d i f f e r  from P. a g r e s t i s  o n ly  in  th e  absence o f  th e  
areas o f  t h in ,  brown, w r in k led  ep id erm is on v i i i .  They p o s s e s s e d  th e se  
c h a r a c t e r i s t ic  areas o n ly  in  v i i .  T h is d i f f e r e n c e  i s  n o t s u f f i c i e n t  to  
w arrant th e  e r e c t io n  o f  a s e p a r a te  s p e c i e s ,  b ecau se  19 o f  th e  specim ens
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c o l l e c t e d  in  th e  p r e s e n t  s tu d y  p o s s e s s  th e s e  a r e a s  o n ly  i n  v i i ,  w i th  
o th e rw is e  i n d i s t i n g u i s h a b l e  m orpho logy .
D i s t r i b u t i o n ; P h e re tim a  a g r e s t i s  i s  w id e ly  d i s t r i b u t e d  i n  J a p a n , 
i t s  p resum ed o r i g i n a l  home, h a v in g  b e e n  r e p o r t e d  from  th e  f o u r  p r i n c i p a l  
J a p a n e s e  i s l a n d s  (G oto and H a ta i ,  1899; H a ta i ,  1930; Y am aguchi, 1 9 3 0 b ). 
I t  h as  a l s o  b e e n  r e p o r t e d  from  K o rea  (K o b a y a sh i, 1 9 3 8 ) . I n  th e  
U n ite d  S t a t e s  th e  d i s t r i b u t i o n  i s  w id e ly  s c a t t e r e d ,  p re su m a b ly  th e  
r e s u l t  o f  a  num ber o f  i n t r o d u c t i o n s .  I t  h as  b e e n  found  i n  g re e n h o u s e s  
o r  s i m i l a r  i n s i d e  h a b i t a t s  i n  New Y ork (G a te s ,  1954) and M aine ( G a te s ,  
1965) . I n  n a t u r a l  o u t s id e  e n v iro n m e n ts  i t  h as  b e e n  fo u n d  i n  M ary lan d  
(H o w ell, 1 9 3 9 ) ; M a s s a c h u s e t ts  ( G a te s ,  1 9 5 3 a ); New J e r s e y  (D a v ie s ,
1 9 5 4 ); New Y o rk , C o n n e c t ic u t ,  L o u is ia n a  (G a te s ,  1 9 5 8 ); M is s o u r i  
( S te b b in g s ,  1 9 6 2 ) ; and P e n n s y lv a n ia  ( B h a t t i ,  1 9 6 5 ) .
In  L o u is ia n a , P . a g r e s t i s  was found in  13 p a r ish e s  a t  17 s i t e s  
l im it e d  to  th e  upland p in e  area  ap p rox im ately  n o r th e a s t  o f  th e  Red 
R iver d ra in age  (Map 1 ) .  E ig h t  o f  th e  s i t e s  are th e  m argins o f  la k e s  
or bayous where i t  may have been  in tr o d u ce d  by f ish e r m e n . Four o f  th e  
s i t e s  are in  f lo w er  beds where i t  may have been  in tro d u ced  w ith  e x o t ic  
p la n t s . Three o f  th e  s i t e s  are dumps and one s i t e  each  i s  from  a 
saw m ill and a p a s tu r e . The worms in  th e  Jackson  P a r ish  r e co r d  were  
s t a t e d  to  have b een  brought from Caddo P a r ish  fo r  th e  purpose o f  
e s t a b l i s h in g  a b a i t  p o p u la t io n .
U n lik e  P. d i f f r in g e n s , t h i s  s p e c ie s  has n o t as y e t  d is p e r s e d  
over la r g e  a rea s fo llo w in g  in tr o d u c t io n  but i s  l im it e d  to  a rea s  
in f lu e n c e d  by th e  a c t i v i t i e s  o f  man. In  th e  E a s t  C a r r o ll  P a r ish  s i t e  
from th e  sh o re  o f  Lake P ro v id en ce , t h i s  s p e c ie s  co u ld  b e  c o l l e c t e d  
near a b o a t  la n d in g  fo r  a d is ta n c e  o f  about 200 y a r d s , b u t 2 .5  m ile s
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n o r th  o f  t h i s  s i t e  no sp ec im en s  c o u ld  b e  s e c u re d  i n  th e  same ty p e  o f  
h a b i t a t .  T h is  l a c k  o f  r a p i d  d i s p e r s a l  may be  due to  th e  a n n u a l l i f e  
c y c le  i n  w h ich  cocoons a r e  p ro d u ced  i n  th e  f a l l  and h a tc h  l a t e  i n  th e  
s p r i n g ,  a s  e v id e n c e d  by  th e  f a c t  t h a t  im m atu res  w ere found  o n ly  in  
A p r i l ,  May and J u n e , w h ile  c l i t e l l a t e  sp e c im en s  w ere found  o n ly  from  
May to  S e p te m o e r . A tte m p ts  to  r e c o l l e c t  s i t e s  known to  c o n ta in  P. 
a g r e s t i s  w ere f u t i l e  a f t e r  S e p te m b e r. T h is  s p e c ie s  a p p a r e n t ly  has  a  
l i f e  h i s t o r y  s i m i l a r  to  t h a t  o f  _P. h i l g e n d o r f i  i n  w h ich  th e  a d u l t s  d ie  
i n  th e  f a l l  and th e  s p e c ie s  o v e rw in te r s  i n  th e  c o c o o n .
I n  th e  n o r th e a s t e r n  U n ite d  S t a t e s ,  c l i t e l l a t e  sp ec im en s have  b e e n  
fo u n d  as  e a r l y  as  Ju n e  i n  New J e r s e y  (D a v ie s , 1954) and as l a t e  as 
November i n  P e n n s y lv a n ia  ( B h a t t i ,  1965) . O nly im m atures w ere c o l l e c t e d  
i n  June  i n  B o s to n  (G a te s ,  1 9 5 3 b ) , c l i t e l l a t e  sp ec im en s b e in g  fo u n d  in  
S eptem ber (no  c o l l e c t i o n s  i n  th e  i n te r im )  ( G a te s ,  1 9 5 3 a ).
L o c a l i t i e s ;
B o s s ie r  P a r ish
3 .1  a i r  m i N Lake B i s t i n e a u  Dam, n e a r  C r y e r 's  Camp, 24 Aug. 1966 , 
0- 0- 2 .
Caddo P a r i s h
S h r e v e p o r t ,  0 .1  mi S C ro ss  Bayou on N Common S t . ,  25 Aug. 1966 , 
0- 0- 11 .
Spring R id g e , p a s tu r e , 10 June 1967 , 0 - 0 - 4 .
1 m i. W US Hwy 171 on L a . Hwy 511 , 10 Ju n e  1967 , 0 -1 -2 9 .
C la ib o rn e  P a r i s h
Homer, K e lle r  S t . ,  11 Aug. 1966 . 0 - 0 - 8 .
E a st  C a r r o ll P a r ish
3 .1  m i NW L a . Hwy 596 on US Hwy 6 5 , 11 J u ly  1966, 0 - 0 -8 .
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F r a n k l in  P a r i s h
W innsboro c i t y  dump on E ig h th  S t . ,  9 J u ly  1966, 0 - 0 - 5 .
1 .3  mi S L c r e l e in  a lo n g  Bayou M acon, 18 May 196 7 , 0 - 0 - 8 .  
J a c k so n  P a r i s h
J o n e s b o ro , O ld G a n s v i l l e  R d .,  31 Aug. 1966 , 0 - 0 - 5 .
L in c o ln  P a r i s h
R u s to n , W M is s i s s i p p i  S t . ,  May 1959 , 0 - 4 - 2 .
R u ston , La. P o ly te c h . I n s t .  Farm Pond, 28 May 1966, 0 -1 -1 7 . 
M orehouse P a r ish
N ear A rk an sas  l i n e  on Bayou B artho lom ew , 31 J u ly  1966 , 0 - 0 - 1 .  
N a tc h i to c h e s  P a r i s h
N a tc h ito c h e s , Cane R iver  a t  Robbins D r ., 26 May 1966 , 0 - 2 -1 7 . 
O uachita  P a r ish
S t e r l in g to n ,  L a. Hwy 553 a t  US Hwy 1 6 5 , 9 Aug. 1966 , 0 -0 -1 6 , 
R ich lan d  P a r ish
C le a r  Lake on L a . Hwy 1 3 3 , 11 S e p t .  1965 , 0 - 0 - 1 .
Union P a r ish
M arion, o ld  saw m ill on L a. Hwy 55 1 , 1 Aug. 1966 , 0 - 0 - 1 .
West C a r r o ll  P a r ish
4 .5  m i N Oak G rove on L a . Hwy 1 7 , 12 J u ly  1966 , 0 - 0 - 3 .
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P h e re tim a  c a l i f o r n i c a  K in b e rg , 1866
1866 P heretim a c a l i f o r n ic a  K inb erg , (p a r t)  O fv. K ongl. V e t . Akad. 
F orh an d l. Stockholm  2 3 ( 4 ) :1 0 2 .  (Type from S a u s o l ita  Bay, 
C a li fo r n ia  and two p aratypes from San F r a n c isc o . E xclu d in g  
o c to th e c a l  specim ens)
1937 P h e re tim a  c a l i f o r n i c a ; G a te s ,  B u l l .  Mus. Comp, Z o o l. 8 0 :3 4 8 -  
3 50 .
D ia g n o s is  : Q u a d r i th e c a l ,  s p e rm a th e c a l  p o re s  m in u te  and 
s u p e r f i c i a l  i n  7 / 8 - 8 / 9 ,  a b o u t 1 /3  G a p a r t .  Fem ale p o re  s in g l e  m id- 
v e n t r a l  on x i v .  M ale p o re s  m in u te , on a  v e ry  sm a ll  tu b e r c u le  a t  th e  
end  o f  a co lum nar p ro tu b e ra n c e  from  th e  r o o f  o f  an  e v e r s i b l e ,  d e e p , 
t r a n s v e r s e l y  s l i t l i k e  p a r i e t a l  in v a g in a t io n  i n  th e  s e t a l  c i r c l e  o f  
x v i i i ,  a b o u t 1 /3  C a p a r t .  No g e n i t a l  m a rk in g s . C l i te l lu m  a n n u la r  
1 3 /1 4 -1 6 /1 7 , d o r s a l  p o r e s ,  s e t a e  and in te r s e g m e n ta l  fu rro w s  o b l i t e r a t e d .  
S e ta e  s l i g h t l y  e n la r g e d  v e n t r a l l y  i n  some o r  a l l  o f  i i i - i x ,  2 0 - 3 0 / i i i ,  
2 8 - 4 0 /v i ,  3 5 - 4 8 / v i i i ,  4 9 - 6 0 / x i i ,  4 3 -6 1 /x x , v i i i / 1 2 - 2 0 ,  x v i i i / 9 - 2 0 .
F i r s t  d o r sa l pore a t  1 1 /1 2 . Prostomium e p i lo b ic  w ith  open to n g u e . 
L ength , 50 -156  mm. D iam eter, 3 -5  mm. Segm ents, 8 5 -1 1 5 .
S e p ta  5 /6 - 7 /8  and 1 0 /1 1 -1 3 /1 4  m u s c u la r ,  8 /9 - 9 /1 0  a b s e n t .
I n t e s t i n e  b e g in n in g  i n  x v . I n t e s t i n a l  c a e c a  s im p le ,  a r i s i n g  i n  x x v i i  
and e x te n d in g  fo rw a rd  to  ab o u t x x i i ,  w i th  o r  w i th o u t  v e ry  s h o r t  d o r s a l  
a n d /o r  v e n t r a l  l o b e s .  T y p h lo so le  low  and l a m e l l i f o r m ,  a r i s i n g  i n  x v i  
and e x te n d in g  b a c k  to  th e  r e g io n  o f  I x i v - l x x i v .  H e a r ts  o f  x  
e s o p h a g e a l ,  th o s e  o f  x i - x i i i  l a t e r o - e s o p h a g e a l .  T e s t i s  s a c s  u n p a ir e d  
and v e n t r a l  i n  x  and x i .  Sem inal v e s i c l e s  i n  x i  and x i i .  P r o s ta t e s  
i n  x v i - x x i i  w i th  m u sc u la r  d u c ts  1 .5 - 3  mm lo n g ,  n a rro w  and lo o p e d  j u s t  
b e f o r e  p a s s in g  i n t o  m ale  in v a g in a t io n ,  w h ich  e x te n d s  s l i g h t l y  above
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th e  p a r i e t e s .  S p erm ath ecae  i n  v i i i  and i x ,  a n t e r i o r  p a i r  som etim es i n  
f r o n t  o f  sep tum  7 /8 .  S p e rm a th ec a l d u c t  s h o r t e r  th a n  g lo b u la r  am p u lla  
i n t o  w h ich  i t  i s  i n v a g i n a te d .  D iv e r t ic u lu m  a r i s i n g  from  a n t e r i o r  f a c e  
o f  m u sc u la r  s p e rm a th e c a l  d u c t  n e a r  p a r i e t e s .  D iv e r t ic u lu m  lo n g e r  th a n  
com bined l e n g th s  o f  d u c t  and a m p u lla , c o i l e d  and lo o p e d . S ta lk  o f  
d iv e r t ic u lu m  s h o r t e r  th a n  e lo n g a te d  se m in a l ch am b er.
S in c e  th e  o r i g i n a l  d e s c r i p t i o n  i s  v e r y  b r i e f ,  th e  above 
d ia g n o s is  i s  ta k e n  from  s e v e r a l  p u b l i c a t i o n s  (G a te s ,  1937b , 1 9 3 7 c ,
1939; T s a i ,  1964) and  a  m a n u s c r ip t  by  G a te s  e n t i t l e d  "Burm ese 
E a rth w o rm s."
D is c u s s io n ; The 399 sp ec im en s o f  P . c a l i f o r n i c a  c o l l e c t e d  i n  th e  
p r e s e n t  s tu d y  con fo rm  w e l l  w i th  th e  above d i a g n o s i s ,  d i f f e r i n g  o n ly  i n  
a  g r e a t e r  l e n g t h ,  177 mm ( L i t e r a t u r e : 156 mm); i n  a  m ore p o s t e r i o r  e x t e n t  
o f  th e  ty p h lo s o le  b a c k  to  Ix x v i  ( I x x i v ) ; and  i n  num bers o f  s e t a e  on 
v a r io u s  se g m e n ts , 2 3 - 3 1 / i i i  ( 2 0 - 3 0 / i i i ) ,  1 7 - 3 1 / iv  (no r e c o r d ) ,
2 7 - 3 7 /v i  ( 2 8 - 4 0 / v i ) ,  3 8 - 5 0 / v i i i  ( 3 5 - 4 8 / v i i i ) ,  5 0 -6 3 /x x  ( 4 3 -6 1 /x x ) ,  
v i i / 1 1 - 1 8  (no r e c o r d ) ,  v i i i / 1 4 - 2 2  ( v i i i / 1 2 - 2 0 ) ,  ix /1 6 -2 2  (no r e c o r d ) ,  
x v i i i / 1 0 - 2 1  ( x v i i i / 9 - 2 0 ) .
The c l i t e l l a t e ,  n o n a u to to m iz e d  sp ec im en s  i n  t h i s  s tu d y  ra n g e d  
from  54-177  mm lo n g  and from  2 .5 - 5  mm i n  d ia m e te r ,  th e  number o f  
seg m en ts  ra n g e d  from  9 3 -1 1 5 . The a v e ra g e  l e n g th  o f  198 o f  th e s e  
sp ec im en s  was 98 mm, th e  number o f  segm en ts  a v e ra g e d  10 6 . T here  i s  no 
c o r r e l a t i o n  b e tw e en  th e  num ber o f  segm en ts  and th e  l e n g th  o f  th e  worm, 
b e c a u s e  th e  s h o r t e s t  worm p o s s e s s e d  108 s e g m e n ts , w h ile  th e  lo n g e s t  
had  105 se g m e n ts .
P h e re tim a  c a l i f o r n i c a  i s  an  a c t i v e  s p e c i e s  t h a t  jumps and 
th r a s h e s  a b o u t on th e  s u r f a c e  o f  th e  g ro u n d  when d i s t u r b e d .  I t  may
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a u to to m iz e  a  p o s t e r i o r  p o r t i o n  o f  i t s  body as  d id  34 o f  th e  399 
sp ec im en s  c o l l e c t e d  i n  t h i s  s tu d y .  The l e v e l  o f au to tom y  ra n g e d  from  
5 7 /5 8 -9 4 /9 5 , and was a lw ay s i n  th e  in te r s e g m e n ta l  fu r ro w ,
. T a i l  r e g e n e r a t a t e s , w h ich  c an  be  r e c o g n iz e d  b y  th e  l i g h t e r  c o l o r ,  
s h o r t e r  l e n g th  and  s m a l le r  d ia m e te r  o f  th e  new s e g m e n ts , w ere o b se rv e d  
a t  v a r io u s  l e v e l s  b e tw een  75 /76  and 9 3 /9 4 . A t th e  a n t e r i o r  end  o f  t h i s  
r a n g e  6 seg m en ts  w ere  a d d e d , w h ile  a t  th e  p o s t e r i o r  end  o f  th e  ra n g e  
o n ly  3 segm en ts  w ere  r e g e n e r a t e d .
D i s t r i b u t i o n ; P h e re tim a  c a l i f o r n i c a  i s  w id e ly  d i s t r i b u t e d  in  
C h in a , i t s  p resum ed  o r i g i n a l  home, and h as  a l s o  b e e n  r e p o r t e d  from  
A u s t r a l i a ,  E g y p t ,  M a d e ira , C e n t r a l  and  S o u th  A m erica , E a s te r  I s l a n d ,  
th e  H aw aiian  I s l a n d s ,  M arquesas I s l a n d s  (G a te s ,  1 9 3 7 c ) , and T aiw an 
( T s a i ,  1 9 6 4 ) , I n  th e  U n ite d  S t a te s  i t  h a s  b e e n  r e p o r t e d  from  
C a l i f o r n i a  (K in b e rg , 1 8 6 6 ); an  A rk an sas  worm farm  (C au sey , 1 9 5 2 ); 
L o u is ia n a  (H arm an, 1 9 5 2 ) ; o u t s id e  a  g re e n h o u se  i n  New Y ork , and 
L o u is ia n a  (G a te s ,  1 9 5 4 ) . The L in c o ln  P a r i s h  r e c o r d  o f  _P« 
c a l i f o r n i c a  (Harm an, 1952) i s  a p p ro x im a te ly  150 m ile s  n o r th  o f  any 
l o c a l i t y  i n  th e  p r e s e n t  s tu d y .  No in f o r m a t io n  i s  g iv e n  as  to  w h e th e r  
t h i s  r e c o r d  i s  b a s e d  on worms from  a  g re e n h o u se  o r  an o u t s id e  h a b i t a t .  
The sp ec im en s  a r e  n o t  a t  p r e s e n t  i n  th e  Harman c o l l e c t i o n ;  so  p e rh a p s  
t h a t  r e c o r d  i s  b e s t  c o n s id e r e d  d o u b t f u l .
I n  th e  p r e s e n t  s tu d y ,  P , c a l i f o r n i c a  h a s  b e e n  fo u n d  i n  20 
p a r i s h e s  a t  70 s i t e s ,  w id e ly  d i s t r i b u t e d  on th e  lo w e r f lo o d p la in s  o f  
th e  M is s i s s i p p i  and A tc h a fa la y a  R iv e r s  (Map 2 ) ,  T h i r t y - t h r e e  o f  th e  
s i t e s  a r e  th e  m a rg in s  o f  l a k e s  and swamps o r  th e  f lo o d p la in s  o f  bayous 
o r  r i v e r s ,  19 o f  th e  s i t e s  a r e  i n  f lo w e r  b e d s  o r  s i m i l a r  s i t e s  i n  
y a r d s ,  7 s i t e s  a r e  wooded a r e a s ,  5 s i t e s  a r e  i n  c e m e te r ie s ,  2 s i t e s
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each  are in  dumps and c u l t iv a t e d  farm la n d , and one s i t e  each  in  th e  
d r ie d  s lu d g e  from a sewage p la n t and a sa w m ill. W hile P. c a l i f o r n ic a  
has been  found in  a number o f  areas where i t  may have been in tro d u ced  
by man, th e  number o f  s i t e s  in  w hich i t  was found w id e ly  removed from  
th e  a c t i v i t i e s  o f  man su g g e s t  th a t  i t  has been a b le  to  c o lo n iz e  la r g e  
areas by i t s  own a c t i v i t i e s .  T h is s p e c ie s  i s  v e r y  common in  th e  b la c k ,  
heavy c la y  o f  th e  s o u th e a s te r n  p o r t io n  o f  the s t a t e  and a t  10 s i t e s  was 
found l i v i n g  in  c la y  s o i l  th a t  was d evo id  o f  any v e g e ta t io n  or humus 
c o v e r in g .
Immature specim ens were found in  A p r il and May, in d ic a t in g  th a t  
in  L o u is ia n a  t h i s  s p e c ie s  produces cocoons th a t h atch  in  th e  s p r in g .
The a d u lts  a p p a ren tly  s u r v iv e  th e  e n t ir e  y e a r , as c l i t e l l a t e  
specim ens were c o l l e c t e d  in  e v ery  month o f  th e  year  e x cep t January and 
Septem ber. C l i t e l l a t e  specim ens have been  r e p o r te d  from L o u is ia n a  in  
December and January and from New York in  August and November (G a tes , 
1954) .
L o c a l i t i e s ;
A scen sio n  P a r ish
D o n a ld s o n v il le ,  C h arles S t .  a t  L afourche S t . ,  28 A p ril 1965 , 1 - 5 - 4 .  
D o n a ld so n v ille  F a irg ro u n d s, 28 A p ril 1965 , 2 - 2 - 7 .
E b an k  M iss . R iv e r  a t  L a . Hwy 2 2 , 28 A p r i l  1965 , 0 - 0 - 3 .
Assum ption P a r ish
B e l le r o s e ,  on Bayou L afou rch e , 14 A p r il 1967, 0 - 0 - 9 .
5 .5  mi N P i e r r e  P a ss  on L a . Hwy 70 , 14 A p r i l  1967 , 0 - 0 - 3 .
N ear L a fo u rc h e  P a r .  l i n e  on L a . Hwy 1 ,  14 A p r i l  1 9 6 7 , 0 - 2 - 6 .
E a st Baton Rouge P a r ish
L. S . U. Campus, b e s id e  Dodson Pond, 3 May 1964 , 0 - 0 - 3 .
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W Lakeshore D r. near C orp oration  C an al, 3 Nov. 1964 , 0 - 1 - 0 .
0 .7  m i E C o r p o r a t io n  C an a l on W L a k e sh o re  D r . ,  3 Nov. 1964 , 0 - 2 - 7 .  
S ta n fo r d  A v e .,  28 Nov. 1964 , 0 - 0 - 1 .
0 .2  mi S H ig h la n d  R d. on Ben Hur R d .,  7 F e b , 1965 , 0 - 1 -3 .
0 .2  mi N H ighland Rd. on N e lso n  D r . ,  7 F eb . 1965 , 0 - 1 - 8 ,
Gardens near S ta te  C a p it a l ,  1 A p r il  19 6 5 , 0 - 0 - 1 .
H ighland Rd. a t  D e n ta tio n  D r ., 8 A p r il 1965 , 0 - 0 - 1 .
W. Parker B lv d . a t  Dodson A v e .,  8 A p r il 1965 , 0 - 0 - 9 .
L . S . U. Campus, Audubon H a l l ,  29 May 1 9 6 5 , 0 - 0 - 1 .
I b e r ia  P a r ish
Avery I s la n d , Ju n g le  Garden, Timber bamboo, 27 A p r il 1965, 0 -2 -1 4 . 
Avery I s la n d , Ju n g le  Garden, C am élia g ard en , 27 A p r il  1965 , 0 - 1 - 2 .
Avery I s la n d , Ju n g le  Garden, near Buddha, 27 A p r il 1965 , 0 - 0 - 1 .
New I b e r i a  sew age p l a n t  on L a . Hwy 8 3 , 28 A p r i l  1965 , 0 - 3 - 6 .  
J e a n e r e t t e ,  E M ain S t . ,  5 M arch 1966 , 0 - 0 - 2 .
I b e r v i l l e  P a r ish
P laquem ine, D esorby S t .  a t  C a lv in  S t . ,  17 May 19 6 4 , 0 - 1 - 2 .
1 .6  m i NW S u n sh in e  on L a . Hwy 3 3 7 , 12 D ec. 1964 , 0 - 1 - 4 .
S p an ish  L ake, 4 mi S L a. Hwy 427 on L a . Hwy 9 2 8 , 1 A p r il 1965 , 0 - 0 - 5 .  
J e f f e r s o n  P a r ish
1 .4  mi NW Bayou B a r a ta r ia  on La. Hwy 2 3 , 23 A p r il  1967 , 0 -0 -1 5 . 
L a fa y e tte  P a r ish
Y o u n g s v il le ,  cem etery  on L a . Hwy 8 9 , 1 A p r il 1967 , 0 - 1 - 1 .
B rou ssard , R. U. Bernard Park, 1 A p r il 19 6 7 , 0 - 0 - 1 .
0 .3  m i S V e r m i l l io n  R iv e r  on L a . Hwy 1 8 2 , 1 A p r i l  1967 , 0 - 0 - 1 .  
L a fo u rc h e  P a r i s h
8 .5  m i W L a ro s e  on L a . Hwy 2 4 , 8 A p r i l  1967 , 0 - 0 - 3 .
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0 .7  mi S L o c k p o rt on L a . Hwy 1 , 9 A p r i l  1967 , 0 - 0 -1 3 .
2 .7  mi SW Allem ands on o ld  US Hwy 90 , 9 A p r il 1967 , 0 - 0 -9 .
Thibodaux, L a. Hwy 1 a t  Cherokee A v e ., 9 A p r il 1 967 , 0 - 0 - 1 .
2 mi W  Thibodaux on L a . Hwy 1 ,  9 A p r il 1 967 , 0 - 0 - 7 .
O rleans P a r ish
C an a l B lv d . a t  C h a p p e lle  S t . ,  26 June  1965 , 0 - 0 - 2 .
Audubon P a rk , 26 Ju n e  196 5 , 0 - 0 - 4 .
0 .7  mi N I n t r a c o a s t a l  C anal on L a . Hw^ r 4 7 ,  23 A p r i l  1967 , 0 - 0 -1 0 .  
C h a r t r e s  S t .  a t  U r s u l in e s  A v e ., 28 A p r i l  1 967 , 0 - 3 - 1 .
L i t t l e  Woods on Hayne D r . ,  28 A p r i l  196 7 , 0 - 0 - 8 .
Plaquem ines P a r ish
N ear S t .  B e rn a rd  P a r .  l i n e  on L a . Hwy 3 9 , 22 A p r i l  1967 , 0 - 0 - 1 ,
K nob loch  P l a n t a t i o n  n e a r  D a lc o u r , 22 A p r i l  1967 , 0 - 0 - 1 .
3 m i S P o in te  a  l a  Hache on L a . Hwy 3 9 , 22 A p r i l  1967, 0 - 0 - 1 .
1 mi S V en ice  on L a . Hwy 2 3 , 22 A p r i l  1967 , 0 - 0 - 1 .
P o in te  Coupee P a r ish
3 .2  m i N O scar on L a . Hwy 1 , 14 M arch 1965 , 0 - 0 - 1 .
S a in t  Bernard P a r ish
4 .6  m i E P o y d ras  on  L a . H\fy 4 6 , 22 A p r i l  196 7 , 0 - 0 - 5 .
2 .1  mi S O rleans P ar. l i n e  on La. Hwy 4 7 , 23 A p r il 1967 , 0 - 0 - 4 .
C h alm ette , De l a  Ronde H ouse, 23 A p r il 1967 , 0 - 1 - 8 .
S a in t  C h arles P a r ish
2 .4  m i NW N orco on US Hwy 6 1 , 21 F e b . 1 965 , 0 - 0 - 7 .
1 mi NE US Hwy 61 on W Bonnet Carre S p illw a y  l e v e e ,  13 March 1965 ,
0 - 0 - 5 .
3 m i NE N orco on  E B o n n e t C a r re  S p illw a y  l e v e e ,  20 D ec. 1965 , 0 - 0 - 1 .
2 mi NE N orco on E B o n n e t C a rre  S p illw a y  l e v e e ,  20 D ec. 1965 , OtO -2.
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L u lin g  on L a. Hwy 5 2 , 29 A p r il  1967 , 0 - 0 - 6 .
S a in t  James P a r ish
5 .5  mi NW G ram ercy on US Hwy 6 1 , 13 Nov. 1965 , 0 - 0 - 3 .
4 mi S A sc e n s io n  P a r .  l i n e  on L a . Hwy 4 4 , 5 D ec. 1965, 0 - 0 - 1 ,  
1 mi S Convent on L a . Hwy 4 4 , 5 D ec. 1965 , 0 - 0 - 2 .
5 m i S V a ch er ie  on L a. Hwy 2 0 , 5 D ec. 1965 , 0 - 0 - 8 .
S a in t  John The B a p t i s t  P a r ish
7 .2  mi N. L a p la c e  on US Hwy 5 1 , 13 Nov. 1965 , Ot O -7.
2 .3  mi S L a p la c e  on L a . Hwy 628 , 30 A p r i l  1967 , 0 - 0 - 5 .
2 .5  mi N K illo n a  on L a . Hwy 1 8 , 30 A p r il  1967 , 0 - 0 - 3 .
3 .6  m i S E d g a rd  on L a . Hwy 640 , 30 A p r i l  1967 , 0 - 0 - 5 .
S a in t  Landry P a r ish
1 .5  mi S C o r ta b le a u  on le v e e  r d . ,  20 F e b . 1965 , 0 - 0 - 1 .
Bayou C o r ta b le a u  a t  US Hwy 190 , 15 O c t . 1 9 6 6 , 0 - 0 - 1 .
S a in t  M artin P a r ish
Lake M artin  a t  L a. Hwy 3 5 3 , 20 F eb . 1965 , 0 -0 -4 3 .
S a in t  Mary P a r ish
1 m i E F r a n k l i n  on US Hwy 9 0 , 28 A p r i l  1965 , 0 -0 -1 6 .
M organ C i t y ,  c e m e te ry  on Young D r . ,  2 A p r i l  1967 , 0 - 0 - 5 .  
T e rre b o n n e  P a r i s h
G ray on  L a . Hwy 2 4 , 22 A ug. 1966 , 0 - 2 - 1 .
C r o z ie r , cem etery  on L a. Hwy 31 5 , 7 A p r il 1967 , 0 -0 -1 1 .
2 .3  mi SE G ibson on US Hwy 9 0 , 8 A p r i l  19 6 7 , 0 - 3 - 3 .
West B aton Rouge P a r ish
5 mi E R o s e d a le  on L a . Hwy 76 , 31 D ec. 1964 , 0 - 0 - 1 .
4 .3  m i W P o r t  A l le n  on  L a . Hwy 76 , 17 A p r i l  1965 , 0 - 1 - 3 .
4 .2  m i W B r u s ly  on L a . Hwy 9 8 9 -1 , 23 O c t . 1965 , 0 -0 -2 3 .
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P heretim a d i f f r in g e n s  (B a ird , 1869)
1869 M egascolex  d i f f r in g e n s  B a ir d , F ro c . Z o o l. S o c . London 1 8 6 9 :4 0 - 
4 3 .
1866 P h e re tim a  c a l i f o r n i c a  K in b e rg  ( p a r t ) ,  O fv . K ong. V e t .  A kad.
F o r h a n d l .  S tockho lm  2 3 :1 0 2 . (Two p a ra ty p e s  from  S a u s o l i t a  B ay, 
C a l i f o r n i a .  E x c lu d in g  q u a d r i t h e c a l  s p e c im e n s .)
1894 P e r ic h a e ta  in d ic a : M ich aels e n , Z o ü l. Jah rb . S y s t .  8 :1 9 1 -1 9 4 .
1895 P e r ic h a e t a  i n d i c a : Ude, Z . W is s . Z o ü l .  6 1 :1 2 9 .
1915 P heretim a h e te r o c h a e ta : Sm ith , B u l l .  I l l i n o i s  S ta te  Lab. N a t. 
H is t .  1 0 :5 5 7 .
1928  Pheretim a h e te r o c h a e ta : Sm ith , I l l i n o i s  N a t. H is t .  Survey B u l l .
1 7 :3 5 9 .
1929  P heretim a in d ic a : K indred , J .  Morph. 4 7 :4 4 1 .
1933 P h e re tim a  h e t e r o c h a e t a : S te p h e n s o n , P ro c . Z o o l. S o c . L ondon . 
1 9 3 2 :9 1 6 .
1937 P heretim a d i f f r in g e n s : G a te s , B u l l .  Mus. Comp. Z o o l. 8 0 :3 5 0 -3 5 2 .
1942 P h e re tim a  ( i n d i c a ? ) : L iebm ann, J .  E x p t l .  Z o o l. 9 1 :3 7 9 .
D ia g n o s is : O c to th e c a l, sp erm ath eca l pores m inute and s u p e r f i c ia l  
in  5 / 6 - 8 / 9 ,  about 1 /3  C or a l i t t l e  more a p a r t . Fem ale pore s i n g l e ,  
m id v e n tr a l on x i v .  Male p ores m inute and s u p e r f i c ia l  on c ir c u la r  to  
t r a n s v e r s e ly  e l l i p t i c a l  d isc -sh a p e d  porophores in  th e  s e t a l  c i r c l e  o f  
x v i i i ,  about 1 /3  C a p a r t . G e n ita l m arkings sm a ll ( 0 .3 - 0 .5  mm in  
d ia m e te r ) , c ir c u la r  to  e l l i p t i c a l  d i s c s  w ith  a c e n tr a l  tr a n s lu c e n c e  
lo c a t e d  in  s i x  lo n g itu d in a l  rows in  some or a l l  o f  v - i x .  Two rows o f  
p o s t s e t a l  m arkings in  l i n e  w ith  the sperm atheca l p o r e s , each  m arking  
lo c a t e d  j u s t  a n te r io r  to  th e  sp erm ath eca l pore in  v - v i i i .  Four rows 
o f  p r e s e t a l  m arkings in  v i - i x ,  th e  two l a t e r a l  rows w ith  each  marking
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p o s i t i o n e d  j u s t  m edian  and p o s t e r i o r  to  a  s p e rm a th e c a l  p o r e .  The two 
m ed ian  p r e s e t a l  rows lo c a t e d  in  ^  o r  c d ,  e a c h  m ark in g  j u s t  m edian  and 
p o s t e r i o r  to  th e  l a t e r a l  p r e s e t a l  m a rk in g . One o r  m ore s m a ll g e n i t a l  
m ark in g s  in  e a c h  m ale  p o ro p h o re  i n  x v i i i .  A c o m p le te  s e t  o f  su c h  
m ark in g s  p ro b a b ly  n e v e r  p r e s e n t  and on an o c c a s io n a l  specim en  la c k in g  
e n t i r e l y .  C l i t e l l u m  a n n u la r  1 3 /1 4 -1 6 /1 7 , o c c a s i o n a l l y  e x te n d in g  
s l i g h t l y  i n t o  x i i i  and ( o r )  x v i i ,  o c c a s io n a l ly  w i th  a  few  s e ta e  
v e n t r a l l y  i n  x v i ,  d o r s a l  p o re s  and in te r s e g m e n ta l  fu rro w s  o b l i t e r a t e d .  
S e ta e ,  e n la r g e d  v e n t r a l l y  i n  i i i - x i i i ,  s i z e  d e c re a s e d  l a t e r a l l y  from  a 
t o  d i n  i i i - x i i i ,  i n  i i i - v i  a ,  b ,  o r  c f o l l i c l e s  p r o tr u d e  c o n s p ic u o u s ly  
i n to  th e  coe lom , m ore w id e ly  s e p a r a te d  v e n t r a l l y  i n  i v - v i i ,  e n la r g e d  
s e t a e  o rn am en ted  e c t a l l y ,  2 1 - 2 8 / i i i ,  2 6 - 3 6 /v i ,  2 6 - 4 6 / v i i i ,  3 9 - 4 6 / x i i ,  
3 9 -5 4 /x x , v i / 6 - 1 1 ,  v i i / 8 - 1 4 ,  v i i i / 1 0 - 1 5 ,  x v i i i / 8 - 1 6 .  F i r s t  d o r s a l  p o re  
u s u a l l y  a t  1 1 /1 2 , o c c a s io n a l ly  a t  1 0 /1 1  o r  1 2 /1 3 . Prostom ium  e p i l o b ic  
w i th  open  to n g u e . L e n g th , 4 5 -1 7 0  mm. D ia m e te r , 3 -6  mm. S egm en ts, 
7 9 -1 2 1 , b u t  u s u a l l y  1 0 5 -1 1 8 .
S ep ta  5 /6 - 7 /8  and 1 0 /1 1 -1 2 /1 3  s l i g h t l y  m u scu lar , 8 /9 - 9 /1 0  a b s e n t .  
I n t e s t in e  b eg in n in g  in  x v i .  I n t e s t in a l  c a e c a  s im p le , a r is in g  in  
x x v i i  and e x te n d in g  forw ard to  about x x i i .  T y p h lo so le  sim p ly  la m e l l i ­
form , a r is in g  in  x x v i i  and e x te n d in g  back to  th e  r e g io n  o f  I x x i - l x x x v i .  
H earts o f  x  eso p h a g ea l when p r e se n t  b u t u s u a l ly  a b se n t , th o se  o f  x i - x i i i  
la te r o -e s o p h a g e a l .  T e s t i s  s a c s  unp aired  and v e n tr a l  in  x  and x i .
Sem inal v e s i c l e s  in  x i  and x i i .  P r o s ta te s  in  x v i - x x i i  w ith  m uscular  
d u cts up to  6 mm lo n g , lo o p e d . Sperm athecae in  v i ,  v i i ,  v i i i ,  and i x .  
M uscular sperm ath eca l d uct s le n d e r , s h o r te r  than  p ear-sh ap ed  am pulla . 
D iv er ticu lu m  s h o r te r  than combined le n g th  o f  d uct and am pulla , a r is in g  
from a n te r io r  f a c e  o f  d uct a t  th e  p a r i e t e s .  S m a ll, s p h e r ic a l  to
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e l l i p s o i d a l  se m in a l cham ber w e l l  d i f f e r e n t i a t e d  from  lo n g ,  s le n d e r  
s t a l k  o f  th e  d i v e r t ic u lu m .  G e n i ta l  m ark in g  g la n d s ,  s t a l k e d ,  c o e lo m ic , 
bound down to  p a r i e t e s  o r r e t a i n e d  w i th in  body w a l l ,  c o m p o s i te .
S in c e  th e  o r i g i n a l  d e s c r i p t i o n  i s  v e ry  in a d e q u a te ,  th e  above 
d e s c r i p t i o n  i s  ta k e n  from  th e  p u b l i c a t i o n s  o f  G a te s ,  who h as  exam ined  
th e  ty p e  m a t e r i a l  (1 9 3 7 a , 1 9 3 7 c , MS).
D is c u s s io n ; The 2240 sp ec im en s o f  _P. d i f f r i n g e n s  c o l l e c t e d  i n  
L o u is ia n a  confo rm  t o  t h e  l i m i t s  o f  th e  above d ia g n o s is  w i th  th e  e x c e p ­
t i o n  o f  a  g r e a t e r  t o t a l  l e n g t h ,  203 mm (170 mm) and i n  th e  num ber o f  
s e t a e  on v a r io u s  s e g m e n ts , 2 2 - 3 6 /v i  ( 2 6 - 3 6 / v i ) ,  3 8 -5 2 /x x  ( 3 9 -5 4 /x x ) ,  
v /6 -1 0  (no r e c o r d ) ,  v i /8 - 1 2  ( v i / 6 - 1 1 ) ,  v i i i / 1 2 - 1 7  ( v i i i / 1 0 - 1 6 ) , ix /1 2 - 1 7  
(no  r e c o r d ) .
The c l i t e l l a t e ,  n o n a u to to m iz e d  sp ec im en s  ra n g e d  from  61-203 mm 
lo n g  and from  2 .5 - 5 .5  mm i n  d ia m e te r ,  th e  num ber o f  segm en ts  ra n g e d  
from  8 1 -1 1 9 . The a v e ra g e  l e n g t h  o f  1159 o f  th e s e  sp ec im en s was 109 mm. 
The a v e ra g e  num ber o f  seg m en ts  i n  200 o f  th e s e  specim ens was 10 8 . T h e re  
i s  no c o r r e l a t i o n  b e tw e en  th e  le n g th  o f  th e  worm and th e  num ber o f  
segm en ts a s  th e  s h o r t e s t  worm had  108 se g m e n ts , w h ile  th e  l o n g e s t  worm 
p o s s e s s e d  111 se g m e n ts . The maximum number o f  segm en ts was r e c o r d e d  
from  worms 13 2 , 135 and 150 mm lo n g .
P heretim a d i f f r in g e n s  was so  named by B aird  (1869) fo r  i t s  " . . .  
h a b it  o f  b r ea k in g  in to  p ie c e s"  or a u to to m iz in g . I t  i s  a v e r y  a c t iv e  
s p e c ie s  w h ich  jumps and th r a sh es  around by v i o l e n t  c o n tr a c t io n s  o f  th e  
body when i t  i s  d is tu r b e d . In  su ch  c ircu m sta n c es  i t  may a ls o  au to ­
tom ize  a p o s te r io r  p o r t io n  o f  th e  body as d id  410 o f  th e  2240 specim ens  
c o l l e c t e d  in  t h i s  s tu d y . The l e v e l  o f  autotom y was alw ays a t  the  
in te r se g m e n ta l furrow  and occu rred  from 5 0 /5 1 -1 1 0 /1 1 1 . In  103 specim ens
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th e  l e v e l  o f  au to tom y  was as  fo llo w s ;  5 0 /5 1 -5 9 /6 0  (10 s p e c im e n s ) , 
6 0 /6 1 -6 9 -7 0  ( 2 1 ) ,  7 0 /7 1 -7 9 /8 0  ( 2 2 ) ,  8 0 /8 1 -8 9 /9 0  ( 2 2 ) ,  9 0 /9 1 -9 9 /1 0 0  ( 2 0 ) ,  
1 0 0 /1 0 1 -1 0 9 /1 1 0  ( 7 ) ,  110 /111  ( 1 ) .  T hese d a ta  show t h a t  au to tom y i s  
m ore f r e q u e n t  i n  th e  ra n g e  6 0 /6 1 -9 9 /1 0 0 , t a p e r in g  o f f  a t  e i t h e r  end o f  
th e  r a n g e .
T a i l  r e g e n e r a t e s ,  w h ich  c a n  b e  r e c o g n iz e d  by  th e  l i g h t e r  c o lo r ,  
s h o r t e r  l e n g th  and  s m a l le r  d ia m e te r  o f  th e  r e g e n e r a t e d  se g m e n ts , w ere 
o b s e rv e d  a t  v a r io u s  l e v e l s  be tw een  5 2 /5 3  and 1 0 7 /1 0 8 . At th e  a n t e r i o r  
l i m i t  o f  t h i s  ra n g e  11 segm en ts w ere a d d e d , w h i le  a t  th e  p o s t e r i o r  
l i m i t  4  segm en ts w ere a d d e d . The m axim al num ber o f  20 r e g e n e r a te d  
seg m en ts  was o b s e rv e d  tw ic e ,  a t  66 /67  and 8 6 /8 7 . The m in im al number o f  
3 r e g e n e r a t e d  segm en ts  was o b s e rv e d  a t  v a r io u s  l e v e l s  i n  th o s e  
sp e c im en s  t h a t  had  j u s t  begun  th e  p ro c e s s  o f  r e g e n e r a t i o n .
Liebmann (1942) r e p o r te d  from a stu d y  done in  New O rlea n s, th a t  
d if f r in g e n s  op era ted  on in  December and January d id  n o t b e g in  to  
r e g e n e r a te  u n t i l  th e  end o f  F ebruary, w h ile  th o se  o p era ted  on in  
F ebruary began to  r e g e n e r a te  im m ed ia te ly . He co n c lu d ed  th a t  th e  
i n h ib i t io n  o f  r e g e n e r a t io n  in  December and January m ight be cau sed  by a 
f a l l  or w in te r  d ia p a u se . The d a ta  in  t h i s  s tu d y , how ever, do n ot supp ort  
su ch  a c o n c lu s io n  s in c e  r e g e n e r a te s  and a c t iv e  specim ens were c o l l e c t e d  
in  e v e r y  month o f  th e  y e a r .
The p r e c l i t e l l a r  g e n i t a l  m ark in g s  (GMs) fo u n d  i n  _P. d i f f r i n g e n s  
a r e  s u b je c t  t o  a  g r e a t  ra n g e  o f  v a r i a t i o n ,  b o th  i n  num bers fo u n d  on a  
sp ec im en  and i n  p o s s ib l e  c o m b in a t io n s . From th e  d ia g n o s is  and 
F ig u re  1 0 , i t  c a n  b e  s e e n  t h a t  th e r e  i s  a  p o s s i b i l i t y  o f  24 p r e ­
c l i t e l l a r  GMs o c c u r r in g  on a  sp e c im en . The h i g h e s t  num ber o f  
p r e c l i t e l l a r  GMs on a  specim en  i n  t h i s  s tu d y  was 16 i n  one i n s t a n c e .
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w h ile  56 o f  th e  sp ec im en s la c k e d  GMs e n t i r e l y .  T a b le  3 shows th e  t o t a l  
num ber o f  p r e c l i t e l l a r  GMs p e r  specim en  i n  1087 sp e c im e n s . The p eak  in  
T a b le  3 a t  6 GMs i s  due to  th e  m ost common p a t t e r n  o f  GMs, p a i r e d  
m ed ian  p r e s e t a l  i n  v i i - i x  found  i n  306 sp ec im en s  (F ig u re  1 2 ) .  The n e x t  
m o st f r e q u e n t  p a t t e r n s  w ere  p a i r e d  m ed ian  p r e s e t a l  GMs i n  v i i i - i x  on 91 
s p e c im e n s , and i n  v i i - v i i i  on  78 sp ec im en s  p ro d u c in g  th e  peak  a t  4 GMs 
i n  T a b le  3 . I n  45 sp ec im en s  th e  o n ly  GMs p r e s e n t  w ere th e  p a i r e d
m ed ian  p r e s e t a l  GMs i n  v i i i .  I n  19 sp ec im en s  o n ly  p a i r e d  m ed ian
p r e s e t a l  GMs w ere  p r e s e n t  i n  v i - i x .
As c an  b e  s e e n  i n  colum ns B and  E o f  T a b le  5 ,  th e  l a t e r a l  p r e ­
s e t a l  GMs w ere  l e s s  common th a n  th e  m ed ian  p r e s e t a l  GMs. I n  44 
sp ec im en s b o th  p a i r e d  l a t e r a l  and m ed ian  p r e s e t a l  GMs w ere p r e s e n t  i n  
v i i - i x  (F ig u re  1 1 ) .  I n  33 sp ec im en s  p a i r e d  l a t e r a l  p r e s e t a l  GMs w ere 
fo u n d  i n  v i i - i x ,  t o g e th e r  w i th  p a i r e d  m ed ian  p r e s e t a l  GMs in  v i i i - i x .
The p o s t s e t a l  p r e c l i t e l l a r  GMs a re  n o t i c e a b l y  la c k in g  i n  L o u is ia n a  
sp ec im en s  o f  P . d i f f r i n g e n s . O nly 4 sp ec im en s  i n  a  s e r i e s  o f  1087
p o s s e s s e d  th e s e  GMs a s  c an  b e  s e e n  i n  T a b le  4«
The re m a in d e r  o f  th e  1087 sp ec im en s  h ad  v a r io u s  c o m b in a tio n s  o f  
p a i r e d  o r  u n p a i r e d ,  l a t e r a l  and ( o r )  m ed ian  p r e s e t a l  p r e c l i t e l l a r  GMs. 
T a b le  4 shows th e  number o f  specim ens w h ich  had  a t  l e a s t  one GM on th e  
segm en ts i n d i c a t e d .
The p o s t c l i t e l l a r  GMs o f  P. d i f f r in g e n s  are much sm a ller  than  
th o se  found in  P. hawayana and are found in  th e  s e r i e s  o f  c o n c e n tr ic  
w r in k le s  o f  th e  m ale p orop h ores, e i t h e r  p r e -  or p o s t s e t a l ,  e i t h e r  
m edian or l a t e r a l  to  th e  m ale p o r e s . At l e a s t  one o f  th e se  GMs was 
p r e se n t in  51 o f  th e  1087 specim ens fo r  w h ich  re co r d s  o f  th e  GMs were  
k e p t .
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The f u n c t io n  o f  th e  i n t e r n a l  g e n i t a l  m ark in g  g la n d s ,  l o c a t e d  a t  
th e  s i t e  o f  th e  e x t e r n a l  GM, i s  a t  p r e s e n t  unknown, b u t  B eddard  (1890) 
p ro p o se d  s e v e r a l  p o s s ib l e  f u n c t i o n s .  He c o n s id e r e d  t h a t  b e c a u s e  o f  
t h e i r  l o c a t i o n  i n  a r e a s  a ro u n d  th e  sp e rm a th e c a e  and m ale p o r e s ,  th e y  
w ere  o f  some s p e c i a l  s i g n i f i c a n c e  i n  r e p o r d u c t io n .  He su p p o sed  t h a t  
th e y  m ig h t be  g la n d s  t h a t  s e c r e t e  a lb u m in  f o r  th e  cocoon  o r  t h a t  th e y  
m ig h t s e c r e t e  mucus u se d  to  a t t a c h  two worms to g e th e r  d u r in g  c o p u la t i o n .  
I  w ould  l i k e  to  s u g g e s t  t h a t  t h e s e  m igh t be pherom one g la n d s .
M icro tom e s e c t i o n s  o f  th e s e  g la n d s  w ere  made and a r e  i l l u s t r a t e d  
i n  F ig u re  1 3 . The f i g u r e  i s  a  c o m p o s ite  d raw in g  s in c e  th e  s t a l k e d  
p o r t i o n  o f  th e  g la n d  c u rv e s  a n t e r i o r l y  i n  p a s s in g  to  th e  s e c r e to r y  end  
p i e c e ,  th u s  no one s e c t i o n  c o n ta in e d  an  e n t i r e  g la n d u la r  a p p a ra tu s  and 
s t a l k .  I n  th e  s e c t i o n s  a t  hand  i t  lo o k s  a s  th o u g h  th e  c e l l s  o f  th e  
s e c r e to r y  en d  p ie c e  have in d iv i d u a l  e lo n g a te  tu b e s  e x te n d in g  to  th e  
e x t e r i o r ,  b u t  t h i s  c a n n o t b e  d e f i n i t e l y  t r a c e d .
G a te s  (1 9 3 7 c , 1939) h as  m e n tio n e d  t h a t  p r o s t a t e s  may b e  r u d i ­
m e n ta ry  o r  e n t i r e l y  l a c k in g  i n  P . d i f f r i n g e n s . I n  a  t o t a l  o f  111 
sp ec im en s  i n  t h i s  s tu d y ,  p r o s t a t e s  w ere  a b s e n t  i n  58 sp e c im e n s , 
ru d im e n ta ry  and c o n f in e d  to  x v i i i  i n  22 s p e c im e n s , w e l l  d e v e lo p e d  on 
one s id e  and  a b s e n t  on th e  o th e r  s id e  i n  20 sp e c im e n s , w e l l  d e v e lo p e d  
on b o th  s id e s  i n  7 s p e c im e n s , r u d im e n ta ry  on one s id e  and a b s e n t  on th e  
o th e r  s id e  i n  4  s p e c im e n s . The p r o s t a t i c  d u c t  i s  u s u a l l y  p r e s e n t  even  
th o u g h  th e  p r o s t a t e  i s  l a c k in g .
D i s t r i b u t i o n ; P . d i f f r i n g e n s  has  b e e n  r e p o r t e d  from  I n d i a ,  C ey lo n , 
Burm a, C h in a , T a iw an , J a p a n ,  S u m atra , J a v a ,  th e  P h i l i p p in e s ,  New 
C a le d o n ia ,  A u s t r a l i a ,  New Z e a la n d , M a d ag a sc a r, S o u th  A f r i c a ,  E g y p t, 
E u ro p e , th e  B r i t i s h  I s l e s ,  R u s s ia ,  S t .  H e le n a , Cape V e rd e , H aw aiian  and
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F i j i  I s l a n d s ,  C e n t r a l  and S o u th  A m erica  (G a te s ,  MS). I n  th e  c o ld e r  
p o r t i o n s  o f some o f  th e  above a r e a s  i t  i s  found  o n ly  i n  g re e n h o u s e s .
_P. d i f f r in g e n s  i s  th e  m ost w id e ly  d is t r ib u t e d  s p e c ie s  o f  th e  
genus in  th e  U n ited  S t a t e s .  I t  has been  r e p o r te d  from n a tu r a l outdoor  
s i t e s  in  F lo r id a ,  G eorg ia  (M ich a e lsen , 1894; Ude, 1 8 9 5 ); V ir g in ia  
(K indred , 1929) ; N orth C a r o lin a  (S tep h en so n , 1933) ; Alabama, C a l i f o r n ia ,  
F lo r id a ,  G eo rg ia , L o u is ia n a , M is s i s s ip p i  (G a tes , 1 9 3 7 c ); L o u is ia n a  
(Harman, 1952)'; Arkansas (C ausey, 1952 , 1 9 5 3 ) ; Alabama, A rkansas, 
C o n n e c t ic u t, F lo r id a ,  L o u is ia n a , N orth  C a r o lin a , N ebraska, T exas, 
V ir g in ia  (G a te s , 1 9 5 4 ) ; P en n sy lv a n ia  ( B h a t t i ,  1 9 6 5 ) ; New J e r s e y ,
South C a r o lin a , and T en n essee  (G a te s , 1 9 6 6 ) . I t  has a ls o  been  r e p o r te d  
from green h ou ses in  I l l i n o i s  (Sm ith , 1 9 1 5 ); Oregon (G a tes , 1 9 5 4 );
M aine ( G a te s ,  1 9 6 3 ) ; and  New J e r s e y  (G a te s ,  1 9 6 6 ) .
I n  th e  p r e s e n t  s tu d y ,  P. d i f f r i n g e n s  was c o l l e c t e d  a t  376 s i t e s  
i n  a l l  64 p a r i s h e s  o f  L o u is ia n a  (Map 3 ) .  I t  i s  a  common i n h a b i t a n t  o f  
th e  f lo o d p l a in s  o f  b a y o u s ,  c r e e k s ,  r i v e r s  and th e  m a rg in s  o f  l a k e s  o r  
swamps w here i t  was fo u n d  a t  195 s i t e s .  I t  was fo u n d  i n  deep woods a t  
76 s i t e s .  A t 125 o f  th e  above s i t e s  P. d i f f r i n g e n s  was fo u n d  i n  o r 
u n d e r  l o g s .  Seven o f  th e s e  lo g s  had  b e e n  c a r r i e d  b y  f lo o d  w a te r s  and 
r e c e n t l y  d e p o s i te d  i n  new a r e a s  p resu m a b ly  c a r r y in g  th e  worms w i th  th em . 
T h is  m ethod  o f  d i s p e r s a l  has  p ro b a b ly  a c c o u n te d  f o r  a  g r e a t  d e a l  o f  
dow nstream  d i s t r i b u t i o n  o f  t h i s  s p e c ie s  i n  L o u i s ia n a .
At 26 s i t e s  P . d i f f r in g e n s  was c o l l e c t e d  from flo w er  beds or 
com post p i l e s  in  y a r d s . P. d i f f r in g e n s  i s  a ls o  a common in h a b ita n t  o f  
bark and saw dust p i l e s  around sa w m ills  where i t  was found in  23 
in s t a n c e s .  At s e v e r a l  o f  th e  sa w m ills  i t  was b e in g  u sed  as a so u rce  o f  
b a i t  by l o c a l  in h a b ita n t s ,  fu r th e r  in c r e a s in g  th e  ch an ces o f  w ider
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d i s t r i b u t i o n .  A t 21 s i t e s  i t  was fo u n d  u n d e r g r a s s l a n d  o r  p a s tu r e  i n  
a l l  ty p e s  o f  s o i l ,  from  th e  r e d  d i r t  o f  N o rth  L o u is ia n a  to  th e  heavy 
b la c k  c la y s  o f  S o u th  L o u i s ia n a .  N ine o f  th e  c o l l e c t i o n s  came from  c i t y  
dum ps. F iv e  c o l l e c t i o n s  w ere  o b ta in e d  from  b o t a n i c a l  g a rd e n s  w here  th e  
worms may have b een  in t r o d u c e d  w i th  p l a n t  m a t e r i a l .  P . d i f f r i n g e n s  was 
c o l l e c t e d  i n  5 c e m e te r ie s  w here i t  may have b e e n  in t r o d u c e d  w i th  p o t te d  
p l a n t s .  A t 4 s i t e s  P . d i f f r i n g e n s  was fo u n d  i n  c u l t i v a t e d  s o i l .  I n  4 
i n s t a n c e s  i t  was found  i n  b a rn y a r d  s i t u a t i o n s  i n  s o i l  m ixed  w i th  cow 
m an u re . Two c o l l e c t i o n s  w ere  o b ta in e d  from  th e  s o i l  u n d e r  p l a n t  b e n c h es  
i n  n u r s e r i e s .  T h ree  c o l l e c t i o n s  o f  jP. d i f f r i n g e n s  came from  a r e a s  on 
th e  edge o f  s a l t  m arsh es  t h a t  w ere  u n d er s a l t  w a te r  d u r in g  th e  h u r r i ­
c a n e s  o f  1957 and 1 965 . Two c o l l e c t i o n s  w ere  o b ta in e d  from  r o t t i n g  
b a g a s s e  a t  su g a r  m i l l s .  One c o l l e c t i o n  i s  from  th e  se d im e n t o f  a  
sew age p l a n t .
As can be se en  from th e  above l i s t  o f  th e  ty p es  o f  s i t u a t io n s  
from w hich  i t  was c o l l e c t e d ,  P . d if f r in g e n s  may be found in  a lm ost any 
a rea  s u i t a b le  fo r  an earthworm . Of th e  s p e c ie s  o f  P heretim a in  
L o u is ia n a , _P" d i f f r in g e n s  i s  th e  one m ost f r e q u e n t ly  en cou n tered  in  
areas w id e ly  removed from th e  h a b ita t io n s  and a c t i v i t i e s  o f  man. W hile  
_P. d i f f r in g e n s  i s  d is t r ib u t e d  a l l  over th e  s t a t e ,  more e f f o r t  was 
r e q u ir e d  to  c o l l e c t  i t  from  n a tu r a l h a b ita ts  in  th e  extrem e n o rth ern  
and w e ster n  p a r is h e s .  I n  th o se  upland p in e  a rea s i t  i s  la r g e ly  l im it e d  
t o  f lo o d p la in  s i t u a t i o n s .
_P. d i f f r in g e n s  was found in  a l l  s ta g e s  o f  m a tu r ity  in  e v ery  month 
o f  th e  year e x c e p t  O ctob er . In  October immature specim ens were n o t  
c o l l e c t e d .  The absence o f  immature specim ens in  O ctober i s  probably  
b eca u se  o f  a d e c r ea se  i n ,  or absence o f ,  cocoon  p ro d u ctio n  during th e
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d r i e s t  p o r t i o n  o f  th e  y e a r  (T a b le s  1 3 , 1 4 ) .  T h is  y e a r - ro u n d  a c t i v i t y ,  
to g e th e r  w i th  th e  e a r th w o rm 's  ex trem e  a d a p t a b i l i t y ,  have a llo w e d  P . 
d i f f r i n g e n s  to  c o lo n iz e  th e  e n t i r e  s t a t e  o f  L o u is ia n a  i n  a  p e r io d  o f  
som ew hat l e s s  th a n  250 y e a r s . A cco rd in g  to  D avis (1955) o n ly  s m a ll 
fa rm s t h a t  r a i s e d  c ro p s  t h a t  c o u ld  be  p la n te d  from  s e e d  w ere p r e v a le n t  
i n  L o u is ia n a  b e f o r e  1720 . The su p p o sed  m ethod o f  i n t r o d u c t i o n  o f  
P h e re t im a  i n  L o u is ia n a  i s  i n  d i r t  a ro u n d  th e  r o o t s  o f  im p o r te d  p l a n t  
m a t e r i a l s  ( s e e  p ,  96 f o r  a  f u r t h e r  d i s c u s s i o n ) .
L o c a l i t i e s ;
A c a d ia  P a r i s h
M erm entau R iv e r  a t  I n t e r s t a t e  Hwy 1 0 , 26 S e p t .  1965 , 1 - 0 - 6 .
Bayou N ezpique a t  La. Hwy 97 , 26 March 1 967 , 1 - 0 -1 0 .
Bayou Des Cannes a t  L a. Hwy 368 , 26 March 1967 , 0 - 3 - 2 .
1 .5  mi S Church P o in t on L a. Hwy 3 5 , 26 March 1 967 , 1 - 2 - 6 .
Bayou M a lle t  a t  L a . Hwy 1 3 , 31 March 1967 , 1 - 0 - 4 .
Bayou Queue T ortue a t  L a. Hwy 1 3 , 31 March 1 967 , 1 - 5 - 4 .
A lle n  P a r ish
O akdale, 25 March 1965 , 0 - 0 - 1 .
W est Bay Game Management A rea , 2 O ct. 1965 , 0 - 1 - 0 .
6 .3  m i W K in d e r on US Hwy 19 0 , 20 F e b . 1 9 6 6 , 0 - 0 - 7 .
K in d er , 19 S e p t . 1966 , 0 - 3 - 7 .
C a lc a s ie u  R iver  a t  La. Hwy 2 6 , 25 March 1967 , 1 - 3 - 2 .
W hiskey C h i t to  C reek  a t  L a . Hwy 2 6 , 25 M arch 1 9 6 7 , 0 - 0 - 3 .
A sc e n s io n  P a r ish
Bayou Manchac a t  R iv er  R d ., 21 F eb . 1964 , 0 - 0 - 1 .
2 m i W D utchtow n on L a . Hwy 7 4 , 12 D ec. 1964 , 0 - 0 -1 5 .
3 .9  m i S S o r re n to  on US Hwy 6 1 , 30 J a n .  1965 , 0 - 0 - 2 .
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D o n a ld s o n v il le  F a i r g r o u n d s ,  28 A p r i l  1965 , 0 - 0 - 1 .
5 .5  mi W P o r t  V in c e n t on  L a . Hwy 4 2 , 3 Ju n e  1965 , 4 - 9 - 3 .  
A ssum ption  P a r is h
0 .8  mi N US Hwy 90 on L a . Hwy 662 , 7 A p r i l  1967 , 0 - 1 - 3 .
Near L afourche P ar. l i n e  on L a. Hwy 1 , 14 A p r il 1 9 6 7 , 0 - 0 - 1 .  
A v o y e lle s  P a r ish
1 m i N B unkie  on US Hwy 71 , 29 M arch 1965 , 0 - 0 - 1 .
A c ro ss  Red R iv e r  from  e n d  o f  L a . Hwy 91 0 , 20 M arch 1966 , 0 - 3 - 3 .
2 .7  m i E B o r d e lo n v i l l e  on L a . Hwy 4 5 1 , 20 M arch 196 6 , 0 - 0 - 6 .  
M a r k s v i l l e  P r e h i s t o r i c  I n d ia n  S t a t e  P a rk ,  20 M arch 1966 , 0 - 0 - 2 .  
S im sp o rt on A tc h a fa la y a  R iv e r ,  20 M arch 1966 , 0 - 0 - 7 .
B eauregard P a r ish
1 mi S Sugartown on L a. Hwy 1 1 3 , 20 F eb . 1966 , 0 - 2 - 5 .
Bayou Anacoco a t  La. Hwy 11 1 , 30 A p r il 1966 , 0 - 2 - 4 .
S a b in e  R iv e r  a t  US Hwy 1 9 0 , 30 A p r i l  1966 , 0 - 0 - 2 .
L o n g v il le  Lake on La. Hwy 1 1 0 , 1 May 1966, 0 - 1 - 8 .
H ickory Creek a t  L a . Hwy 1 2 , 1 May 1966 , 0 - 4 - 2 .
D eR idder, 8 A p r il 1 967 , 0 - 0 - 1 .
B i e n v i l l e  P a r ish
F r ie n d s h ip ,  p a s t u r e ,  27 May 1966 , 0 - 1 - 8 .
K e p le r  Lake on L a . Hwy 15 3 , 12 Aug. 1966 , 0 - 5 - 3 .
2 .1  m i SW C a s to r  on L a . Hwy 153 , 12 Aug. 1966 , 0 - 4 - 9 .
G ib sian d  c i t y  dump on L a . Hwy 794 , 13 Aug. 1 966 , 0 - 1 - 5 .
B o s s ie r  P a r ish
P la in  D ea lin g  c i t y  dump on L a. Hwy 1 5 7 , 23 Aug. 1 966 , 0 - 0 - 1 .  
P la in  D e a lin g , s a w m ill, 23 Aug. 1966 , 1 - 2 - 8 .
C y p re ss  L ak e , 2 .8  m i NW B e n to n , 23 Aug. 1 966 , 0 - 1 - 2 .
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Bayou B odcau a t  L a . Hwy 157 , 23 A ug. 1955 , 0 - 1 - 5 .
Caddo P a r ish
1 .8  a ir  mi SE R od essa  on B lack  Bayou, 11 March 1 955 , 0 - 0 - 1 .
0 .3  mi S M y rt is  on L a , Hwy 1 ,  12 M arch 1955 , 2 -2 -1 0 .
1 .9  m i W M ira  on L a . Hwy 7 5 9 , 12 M arch 1955 , 0 - 0 - 1 .
Boggy Bayou a t  US Hwy 1 7 1 , 12 M arch 1955 , 0 - 0 -1 0 .
Spring R id g e , p a s tu r e , 10 June 1957 , 0 - 0 - 1 .
C a lc a s ie u  P a r i s h
1 mi E S ab in e  R iv e r  on US Hwy 90 , 23 Aug. 1965 , 2 - 1 - 3 .
0 .3  m i W L a . Hwy 109 on N i b l e t t s  B lu f f  R d . ,  23 A ug. 1955 , 0 - 2 - 7 .
5 m i NE S ta rk s  on L a . Hwy 1 2 , s a w m il l ,  1 May 1955 , 0 - 5 -3 8 .
3 .9  m i W C a r ly ss  on L a . Hwy 108 , 1 May 1955 , 2 - 2 - 1 .
Choupique Bayou a t  L a. Hwy 1 0 8 , 1 May 1956 , 3 - 5 - 2 .
5 .3  mi N Cameron Par. l i n e  on L a. Hwy 2 7 , 21 S e p t . 1956 , 0 - 0 - 9 .
Moss B lu f f  on L a. Hwy 378 , 25 March 1957 , 0 - 0 - 5 .
C a ld w ell P a r ish
3 .2  a i r  m i SSE H e b e r t  on L a fo u rc h e  L ak e , 28 N ov. 1955 , 0 - 0 - 2 .  
K e l ly  on L a . Hwy 5 0 5 , 3 A p r i l  1955 , 0 - 1 - 0 .
7 .2  mi S Grayson on US Hwy 1 6 5 , 3 A p r il 19 5 5 , 1 - 1 - 5 .
C o lum bia  Lock and Dam on O u a c h ita  R iv e r ,  3 A p r i l  1955 , 0 - 1 - 2 .
5 .4  mi NE C atahoula  P ar. l i n e  on La. Hwy 5 5 9 , 3 A p r il  1955 , 3 - 4 - 1 .  
Cameron P a r ish
1 5 .4  mi W H o lly  B each on L a . Hwy 8 2 , 20 S e p t . 1955 , 0 - 0 - 7 .
3 .1  mi W Hackberry on L a. Hwy 3 90 , 20 S e p t . 1955 , 0 -0 -5 2 .
Cameron, o ld  Henry Home, 20  S e p t . 1955 , 0 - 0 - 5 .
Cameron, o ld  Cameron H o te l ,  21 S e p t . 1955 , 0 - 0 - 1 .
5 .5  mi W G rand C h e n ie r  on L a . Hwy 8 2 , 21 S e p t .  1955 , 0 - 0 -2 3 .
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Grand C h en ier , near p o s t  o f f i c e ,  21 S e p t . 1966 , 0 - 0 - 4 .
C atahou la  P a r ish
2 .5  mi S E va, th en  a c r o ss  B lack  R iv e r , 19 March 1966 , 0 - 2 - 4 .
2 .4  mi ME L a S a l le  P a r .  l i n e  on L a . Hwy 2 8 , 26 M arch 1966 , 0 - 2 -3 .  
W a llac e  L a k e , 1 .7  mi N J o n e s v i l l e ,  26 M arch Ï9 6 6 , 1 - 0 - 3 .
S i c i l y  I s la n d , o ld  s a w m ill, 26 March 1966 , 0 -2 -1 0 .
0 .4  mi N E n te r p r i z e  on L a . Hwy 124, 27 M arch 1966 , 0 - 9 - 4 .  
C la ib o rn e  P a r is h
2 .6  mi MW C orney  Lalce Dam, 11 Aug. 1966 , 0 - 3 - 0 .
2 .4  mi N H a y n e s v il le  on US H(fy 79 , 11 A ug. 1966 , 0 - 0 -1 4 .
B la c k  Bayou a t  L a . Hwy 2 ,  14 Aug. 1966, 0 - 0 - 1 .
2 .6  mi NW Corney Lake Dam, 19 May 1967 , 0 - 0 - 1 .
C oncordia  P a r ish
1 m i S C la y to n  on US Hwy 65 , 2 M arch 1965 , 0 - 0 - 5 .
1 .5  mi S C lay ton  on US Hwy 6 5 , 8 S e p t . 1965 , 0 - 0 - 2 .
2 .8  mi S C lay ton  on US Hwy 6 5 , 8 S e p t . 1965 , 0 - 1 - 1 .
1 .4  mi N O ld R iv e r  L ocks on L a . Hwy 1 5 , 19 M arch 1966 , 1 - 1 - 2 .
1 .5  mi N Old R iver  Locks on L a. Hwy 1 5 , 19 March 1966 , 0 - 1 - 3 .
1 m i N Shaw on L a . Hwy 1 5 , 19 M arch 1966 , 0 - 1 - 2 .
3 .3  mi S D eer P a rk  on L a . Hwy 1 5 , 19 M arch 1966 , 0 - 0 - 1 .
2 .5  mi S E va on L a . Hwy 12 9 , 19 M arch 1966 , 0 - 0 - 5 .
DeSoto P a r ish
C le a r  Lake a t  L a . Hwy 50 9 , 13 M arch 1966 , 0 - 1 - 0 .
L og a n sp o rt, L a. Hwy 765 a t US Hwy 8 4 , 25 Aug. 196 6 , 0 - 1 - 4 .  
S ta n le y , sa w m ill, 25 Aug. 196 6 , 2 - 1 - 1 .
0 .5  mi N M a n sfie ld  on US Hwy 17 1 , 25 Aug. 1966 , 0 - 0 - 4 .
1 .9  mi S F r ie r s o n  on L a . Hwy 175 , 25 Aug. 1966 , 0 - 0 - 2 .
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C le a r  Lake a t  L a . Hwy 5 0 9 , 27 A ug. 1966 , 0 - 0 - 3 .
E a st  B aton Rouge P a r ish
H ighland Rd. a t D e n ta tio n  D r .,  11 Nov. 1963 , 0 - 0 - 2 .
H ighland Rd. near H igh land  Park D r ., 11 A p r il 19 6 4 , 0 - 2 - 2 .
R iv e r  R d. a t  B r ig h ts id e  D r . ,  31 O c t . 1964 , 0 - 0 - 4 .
H ig h la n d ia  D r. a t  H igh land  R d ., 7 Nov. 1964 , 0 - 0 - 5 .
R iv er  Rd. a t  Ben Hur R d ., 6 D ec. 1964 , 0 - 0 - 9 .
0 .3  m i N K le in p e te r  on o ld  P e rk in s  R d . ,  6 F e b . 1965 , 0 - 0 - 1 .
0 .2  mi S H ighland Rd. on Ben Hur R d ., 7 F eb . 19 6 5 , 0 - 0 - 5 .  
H ig h la n d ia  D r. a t  H igh land  R d ., 11 F eb . 1965 , 0 - 0 - 4 .
0 .3  m i N K le in p e te r  on o ld  P e rk in s  R d . ,  3 M arch 1965 , 0 - 1 - 2 .
0 .3  m i N K le in p e te r  on o ld  P e rk in s  R d . ,  21 M arch 1 9 6 5 , 0 - 0 - 2 .
N end  P r o f i t  I s l a n d  i n  M is s . R iv e r ,  3 A p r i l  19 6 5 , 0 - 1 - 6 .
S end P r o f i t  I s la n d  in  M is s . R iv e r , 3 A p r il  1 9 6 5 , 0 - 3 - 3 .
H ighland Rd. a t  D e n ta tio n  D r .,  8 A p r il  1965 , 0 - 0 - 2 .
W. Parker B lv d . a t  Dodson A ve. ,  8 A p r il  19 6 5 , 0 - 0 - 2 3 .
1 .5  m i SE P r id e  on C arso n  R d . ,  31 May 1965 , 1 - 0 - 1 .
Com ite R iv er  a t  G reenw ell S p rin gs R d ., 23 S e p t . 1 9 6 5 , 0 - 0 -1 1 .
5 m i S P r id e  on L a . Hwy 4 0 9 , 23 S e p t .  1965 , 0 - 3 - 9 .
0 .3  mi N K le in p e te r  on o ld  P erk in s R d ., 2 O ct. 19 6 5 , 0 - 0 - 2 .  
H ig h la n d ia  Dr. a t  H igh land  R d ., 6 N ov. 1 9 6 5 , 0 - 0 - 1 .
E a s t  C a r r o ll  P a r ish
Sondheim er, saw m ill on US Hwy 6 5 , 10 J u ly  19 6 6 , 0 - 2 - 7 .
2 .7  mi S T r a n s y lv a n ia ,  th e n  to  M is s . R iv e r ,  11 J u ly  1966 , 1 - 1 1 -3 .
3 .1  m i NW L a . Hwy 596 on US Hwy 6 5 , 11 J u ly  1 9 6 6 , 0 - 3 - 2 .
B ru n ett on L a . Hwy 5 9 6 , 11 J u ly  1966 , 4 - 1 - 1 .
0 .6  m i N L a . Hwy 2 on R u s s e l l  B ayou , 11 J u ly  1 9 6 6 , 0 - 1 - 3 .
R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.
4 5
E a st  F e l ic ia n a  P a r ish
1 .7  m i S B la ir s to v m  on L a . Hwy 4 0 9 , 10 A ug. 1964 , 0 - 0 - 1 .
1 .8  mi W B lu f f  C reek, L a. on La. Hwy 959 , 23 S e p t . 1965 , 0 -2 -1 9 . 
O liv e  Branch Creek a t  L a . Hwy 6 7 , 16 O ct. 1965 , 0 - 0 - 4 .
0 .5  mi NW C lin to n  a t  P r e tty  C reek , 16 O ct. 1965 , 0 - 5 -1 2 .
2 .2  m i E Norwood on L a . Hwy 4 2 2 , 16 O c t .  1965 , 0 - 3 -1 4 ,
B eaver C reek, 2 .4  mi NE F e lp s  on g r a v e l r d . ,  16 O c t .  1965 , 0 - 0 - 2 .  
E v a n g e lin e  P a r ish
C h ico t S ta te  Park, 9 Jan . 1966 , 1 - 2 - 1 .
3 mi S Turkey C reek , L a. on La. Hwy 13 , 9 J an . 1 966 , 0 - 0 - 1 .
Boggy Bayou a t  L a. Hwy 10 6 , 9 Jan . 1966 , 0 - 2 - 2 .
Bayou Des Cannes a t  L a. Hwy 1 3 , 9 Jan . 1 9 6 6 , 2 - 1 1 -3 .
9 m i N V i l l e  P l a t t e  on L a . Hwy 3042 , 9 A p r i l  1 9 6 7 , 1 - 0 - 1 .  
F r a n k l i n  P a r i s h
1 .7  mi S L o r e le in  a lo n g  Bayou Macon, 17 A p r il 196 6 , 0 - 0 - 4 .
2 .5  m i N C ro w v ille  on L a . Hwy 1 7 , 17 A p r i l  1966 , 0 - 0 - 1 .
2 m i N G i l b e r t  on L a . Hwy 1 5 , 17 A p r i l  1 966 , 0 - 0 - 2 .
W innsboro c i t y  dump on E ig h th  S t . ,  9 J u ly  1966 , 1 - 5 - 4 .
1 m i E Mangham on L a . Hwy 132 a t  B ig  C re e k , 9 J u ly  196 6 , 0 - 9 - 2 .
G ra n t P a r i s h
3 .6  m i N P o l lo c k  on US Hwy 16 5 , 8 Aug. 1 965 , 1 - 0 - 3 .
0 .8  m i N P o l lo c k  on US Hwy 16 5 , 8 Aug. 1965 , 0 - 1 - 1 .
1 .3  m i W B e n tle y  on L a . Hwy 8 , 15 Aug. 1965 , 0 - 3 - 3 .
0 .6  m i NW R a p id e s  P a r .  l i n e  on US Hwy 7 1 , 11 M arch 1966 , 0 - 0 - 3 ,
2 .6  mi S Georgetown on o ld  US Hwy 16 5 , 27 March 1966 , 0 - 0 - 2 .  
I b e r ia  P a r ish
Avery I s la n d ,  Ju n gle  Garden, Timber Bamboo, 27 A p r il 1965 , 0 - 1 - 0 .
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Avery I s la n d , Ju n gle  Garden, near Buddha, 27 A p r il 1 965 , 0 - 0 - 1 .
Avery I s la n d , Jungle Garden, Cactus garden , 27 A p r il 1965 , 0 - 1 - 0 .
New I b e r i a ,  28 A p r i l  1965 , 0 - 1 - 1 .
4 mi S New I b e r ia  on L a. Hwy 8 3 , 28 A p r il 1965 , 0 - 2 - 5 .
1 m i N Weeks on L a . Hwy 8 3 , 28 A p r i l  1965 , 2 - 1 - 1 .
3 .3  mi S P ig e o n  on L a . Hwy 997 , 30 O c t .  1965 , 0 - 0 -1 8 .
I b e r v i l l e  P a r ish
1 m i NW S u n sh in e  on L a . Hwy 33 7 , 18 O c t. 1964 , 0 - 0 -1 1 .
2 .7  mi Nlf Sunshine on L a. Hwy 337 , 6 D ec. 1964 , 0 - 0 - 6 .
1 .6  mi NW Sunshine on L a. Hwy 337 , 12 D ec. 196 4 , 0 - 0 -3 2 .
4 m i W D utchtow n on L a . Hwy 7 4 , 12 D ec. 1964 , 0 - 0 - 1 .
1 m i E R o se d a le  on L a . Hwy 7 6 , 31 D ec. 1964 , 0 - 0 - 2 .
Span ish  L ake, 4 mi S L a. Hwy 427 on L a. Hwy 928 , 1 A p r il 1965, 0 - 0 - 4 .
1 mi S P igeon  on La. Hwy 997 , 30 O ct. 1965 , 0 - 3 -2 2 .
6 .8  mi S Ramah on Bayou M aringouin l e v e e ,  30 O ct. 1965 , 0 - 0 - 8 .  
Jackson  P a r ish
2 mi N Vernon on La. Hwy 14 5 , 28 May 1966 , 0 - 0 - 2 .
0 .9  m i E V ernon  on  g r a v e l  r d . ,  31 Aug. 1966 , 0 - 0 - 1 .
Chatham Lake on L a. Hwy 3 4 , 31 Aug. 1966 , 0 - 0 - 7 .
4 .8  mi E Jonesboro on L a. Hwy 4 ,  31 A ug. 1966 , 0 - 0 -1 3 .
J o n e s b o r o , T e n th  S t . ,  31 Aug. 1966 , 0 - 0 - 3 .
J o n esb o ro , Old G a n s v il le  R d ., 31 Aug. 1966 , 0 - 0 -1 7 .
J e f f e r s o n  P a r ish
Grand I s l e ,  near church on Ludwig L ane, 9 A p r il  1967 , 0 - 1 - 1 .
Grand I s l e ,  C h ig h iz o la  Lane a t  Melon Lane, 9 A p r il 1967 , 0 - 0 - 2 .
Grand I s l e ,  C h ig h iz o la  L ane, 9 A p r il 1967, 0 - 0 - 4 .
1 .4  mi NW Bayou B a r a ta r ia  on L a. Hwy 2 3 , 23 A p r il 1967 , 0 - 0 - 1 .
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0 .4  m i S L a f i t t e  on s h e l l  r d . ,  29 A p r i l  1967, 0 - 0 -5 .
8 m i N L a f i t t e  on L a . Hwy 4 5 , 29 A p r i l  1 9 6 7 ,0 - 0 - 2 .
C en tra l A ve. a t  M iss . R iv e r , 29 A p r il 1967 , 0 - 0 - 2 .
1 .9  mi SW L a . Hwy 19 on US Hwy 9 0 , 20 A p r i l  1967 , 0 - 0 -4 .
J e f f e r s o n  D avis P a r i s h
5 .1  m i N F enton  on US Hwy 1 6 5 , 19 S e p t. 1966 , 0 - 2 - 7 .
Bayou L a c a ss in e  a t  L a . Hwy 1 4 , 22 S e p t . 1966 , 0 - 0 - 7 .
Lake A rth u r, 0 .7  mi E La. Hwy 26 on T hird S t . ,  22 S e p t. 1966 , 0 - 1 - 5 .  
Near Lake Arthur M arina, 22 S e p t . 1966 , 0 - 0 - 3 .
Bayou S e rp e n t  a t  L a . Hwy 38 3 , 25 M arch 1967 , 0 - 2 - 5 .
Bayou L a c a ss in e  a t  US Hwy 9 0 , 26 March 1967 , 2 - 4 - 5 .
L a fa y e tte  P a r ish
M ilto n , o ld  P icard  Cemetery on V e r m illio n  R iv e r , 1 A p r il 1967 , 0 - 2 - 3 .  
0 .3  mi S V e r m illio n  R iver  on L a. Hwy 18 2 , 1 A p r il 1967 , 0 - 0 - 1 .
0 .8  mi W US Hwy 167 on M outon S w itc h  R d . ,  2 A p r i l  1967, 0 - 0 - 7 .
L a fo u rc h e  P a r is h
6 .2  mi S Golden Meadow on L a . Hwy 1 , 9 A p r il 1967 , 0 - 0 - 5 .
2 m i NW T h ibodaux  on L a . Hwy 1 ,  9 A p r i l  1967 , 0 - 0 - 2 .
L a S a lle  P a r ish
U r a n ia ,  s a w m ill ,  27 M arch 196 6 , 0 -0 -1 4 .
8 .8  m i SW T ro u t  on L a . Hwy 8 ,  2 A p r i l  1966 , 3 - 1 - 1 .
0 .2  m i S L a . Hwy 127 on US Hwy 1 6 5 , 2 A p r i l  1 966 , 0 - 2 - 6 .
1 .9  mi NE J e n a  on L a . Hwy 772 , 20 Ju n e  1966 , 1 - 2 - 4 .
L in c o ln  P a r ish
R u s to n  sew age p l a n t ,  14 Nov. 1 951 , 0 - 0 - 1 .
R u s to n , W oodland P a rk , 5 F e b . 1952 , 0 - 0 - 7 .
R u s to n  C a t t l e  S a le  B a rn , 14 M arch 1952, 0 - 0 - 1 .
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R u s to n ,  R i g d e l l ' s  N u r s e ry ,  21 Aug. 1954, 1 - 2 - 2 .
1 mi N R uston  on US Hwy 167 , 24 S e p t . 1954 , 0 - 0 - 1 .
R u sto n , D r ig g e r 's  N u rsery , 16 D ec. 1954 , 0 - 0 - 3 .
L iv in g s to n  P a r ish
2 mi S Walker on G aylord R d ., 29 O c t .  1964 , 0 - 0 - 9 .
1 2 .5  mi N H olden  on L a .  Hwy 4 4 1 ,  11 Nov. 1964, 0 - 0 - 1 .
2 m i E L i v i n g s t o n  on US Hwy 19 0 , 29 Nov. 1964, 0 - 1 - 5 .
1 .5  mi S S p r in g f ie ld  on L a .  Hwy 2 2 ,  19 D ec. 1964 , 0 - 0 - 2 .
0 .5  mi N Denson on L a .  Hwy 1039 , 19 D ec. 1 964 , 0 - 0 - 7 .
2 .5  mi E M aurepas on L a .  Hwy 2 2 ,  19 D ec. 1964 , 0 - 0 - 5 .
P ort V in c e n t , o ld  s a w m ill, 15 March 1965 , 0 - 2 - 2 1 .
2 m i S W alker  on G a y lo rd  R d . ,  21 A p r i l  1965 , 0 - 0 - 2 .
Denham S p r in g s , C hristm as Bend hom estead , 24 A p r il 1965 , 1 - 0 - 3 .  
T ickfaw  R iver  a t  La. Hwy 4 2 ,  2 May 1965 , 0 - 0 - 2 .
0 .5  mi S A lbany on L a .  Hwy 4 3 ,  10 O c t .  1965 , 0 - 0 - 6 .
5 m i NE P o r t  V in c e n t  on L a .  Hwy 4 2 ,  30 O c t .  1965 , 0 - 0 - 2 .
1 .2  mi NE S p r i n g f i e l d  on L a .  Hwy 4 2 ,  13 Nov. 1965, 0 - 0 - 4 .
4 mi NE M aurepas on L a .  Hwy 2 2 ,  22 F e b .  1966 , 0 - 0 - 3 ,
2 m i NW Bayou B a rb a ry  on  L a .  Hwy 4 4 6 ,  2 A p r i l  1967 , 0 - 0 - 4 .  
M ad ison  P a r i s h
7 .5  mi N Som erset on US Hwy 6 5 ,  9 S e p t . 1965 , 0 - 0 - 1 .
2 .1  m i S W a v er ly ,  t h e n  W t o  Cow Bayou, 17 A p r i l  1966, 0 - 1 - 2 .
6 .6  mi N W averly  on L a .  Hwy 5 7 9 ,  10 J u l y  1966 , 2 - 1 - 1 .
T a l lu la h ,  saw m ill on US Hwy 8 0 ,  10 J u ly  1966 , 1 - 8 - 4 .
6 .5  mi N Mound on M is s .  R iv e r  l e v e e ,  10 J u l y  1966, 2 - 1 - 0 .
M orehouse P a r i s h
N ear A rk a n sas  l i n e  on Bayou B ar tho lom ew , 31 J u l y  1966, 0 - 2 - 1 1 .
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2 .2  mi S B a s t ro p  on L a . Hwy 139 , 31 J u l y  1966 , 0 - 0 - 4 .
C h e m in -a -h a u t  S t a t e  P a r k ,  1 Aug. 1966, 0 - 4 - 1 .
0 .2  mi N Log C ab in  on La.Hwy 139 , 1 Aug. 1966 , 0 - 4 - 5 .
0 .6  mi S A rk a n sas  l i n e  on L a .  Hwy 142, 1 Aug. 1966, 0 = 2 -7 .  
N a t c h i t o c h e s  P a r i s h
N a tc h ito c h e s , La. Hwy 6 a t  S ib le y  D r . ,  27 March 1965, 0 - 0 - 1 .
1 mi S.Red R iver  P ar. l in e  on L a . Hwy 4 8 0 ,  27 March 1965, 0 - 0 - 1 ,  
0 .5  mi SW N a tc h ito c h e s  on La. Hwy 6 ,  26 May 1966, 0 - 0 - 1 .
B la c k  Lake Bayou a t  L a .  Hwy 155 , 29 Aug. 1966 , 0 - 3 - 4 .
S a lin e  Bayou a t  L a . Hwy 126 , 29 Aug. 1966 , 0 - 0 - 1 .
P a rd e e  Camp Rd. a t  C le a r  L a k e ,  30 Aug. 1966 , 0 - 0 - 4 .
O rleans P a r ish
0 .7  mi N I n t r a c o a s t a l  C ana l  on L a .  Hwy 4 7 ,  23 A p r i l  1967, 0 - 0 - 1 .  
O u a c h i ta  P a r i s h  
W i ld e r s  C reek  a t  L a .  Hwy 546 , 27 May 1965 , 0 - 0 - 5 .
C h e n ie r  Lake Dam a t  L a .  Hwy 3 3 ,  9 Aug. 1966 , 1 - 2 - 7 .
M onroe . 0 .2  m i S F o r s y th e  Ave. on 1 9 th  S t . ,  9 Aug. 1966, 0 - 1 - 3 .  
S t e r l i n g t o n ,  L a . Hwy 553 a t  US Hwy 165 , 9 Aug. 1966 , 0 - 1 - 1 .  
Bayou De S i a r d  a t  Midway Dam, 10 Aug. 1966 , 0 - 7 - 1 2 .
Bayou Choudrant a t  L a. Hwy 1 5 ,  10 Aug. 1966, 0 - 0 - 1 .
Plaquem ines P a r ish
N ear S t .  B e rn a rd  P a r .  l i n e  on L a .  Hwy 39 , 22 A p r i l  1967, 0 - 0 - 4 .  
K nob loch  P l a n t a t i o n  n e a r  D alc o u r ,  22 A p r i l  1967 , 0 - 1 - 1 .
3 mi S P o in te  a  l a  Hache on L a .  Hwy 39 , 22 A p r i l  1967 , 0 - 0 - 1 .
1 mi S V en ice  on L a . Hwy 2 3 ,  22 A p r i l  1967 , 0 - 0 - 1 .
P o in te  Coupee P a r ish
1 mi N J a r r e a u  on L a .  Hwy 4 1 3 ,  25 A p r i l  1964 , 0 - 0 - 9 .
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3 .2  mi N O scar  on L a .  Hwy 1 ,  14 March 1955, 0 - 0 - 1 .
8 .2  m i SE M organza on L a .  Hwy 1 ,  13 J u ly  1965 , 0 - 0 - 3 .
4 . 4  mi N M organza  on L a .  Hwy 41 9 , 13 J u l y  1965, 0 - 6 - 2 .
R a p id e s  P a r i s h
0 .3  mi SE L a t a n i e r  on L a .  Hwy 4 5 7 ,  7 Nov. 1965 , 0 - 0 - 1 2 .
4 .2  mi NE G ardne r  on L a .  Hwy 2 8 ,  7 Nov. 1965 , 0 - 0 - 5 .
2 m i E Union H i l l  on L a .  Hwy 113 , 20 F eb . 1966 , 0 - 5 - 1 .
2 .5  mi N D e v i l l e  on L a .  Hwy 4 5 5 ,  26 M arch 1966 , 0 - 0 - 1 .
Red R iver P a r ish
0 .4  mi E Red R iver  on US Hwy 8 4 ,  26 Aug. 1966, 0 - 1 - 7 .
Grand Bayou a t  L a . Hwy 5 0 7 , 26 Aug. 1966 , 0 - 0 - 2 .
W ilso n  Lake a t  L a .  Hwy 1 ,  28 Aug. 1966 , 0 - 0 - 9 .
0 .1  mi E Red R iv e r  on US Hwy 84 , 29 Aug. 1966 , 0 - 0 - 1 .
0 .3  mi W B lack  Lake Bayou on L a. Hwy 155 , 29 Aug. 1966 , 0 - 0 - 1 .
R ich lan d  P a r ish
1 .3  mi NE R a y v i l l e  on L a .  Hwy 852 , 11 S e p t .  1965 , 0 - 1 - 0 .
C le a r  Lake on L a .  Hwy 13 3 , 11 S e p t .  1965 , 1 - 0 - 1 6 .
Woolen Lake a t  L a .  Hwy 56 1 , 21 Ju n e  1966 , 0 - 1 - 1 .
B oeuf R iver a t  L a .  Hwy 15 ,  21 June 1966 , 0 - 2 - 2 .
1 .6  mi N, 1 .5  m i W D e l h i ,  21 June  1966 , 0 - 0 - 1 1 .
Sabine P a r ish
Hodges G ardens, Rose A rbor, 26 March 1965 , 0 - 0 - 8 .
Hodges G ardens, G uest L odge, 29 March 1965 , 0 - 0 - 1 .
0 .4  mi E P le a sa n t  H i l l  on L a . Hwy 174 , 1 S e p t . 1966, 1 - 9 - 0 .  
P le a sa n t H i l l ,  1 S e p t . 1966 , 0 - 0 - 5 .
3 .4  mi S C onve rse  on US Hwy 171, 1 S e p t .  1966, 0 - 1 - 1 .
1 .2  mi SE Z w olle on US Hwy 171, 1 S e p t . 1966, 0 - 0 - 5 .
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S a in t  Bernard P a r ish
2 .4  mi SE Y sc lo sk ey  on L a. Hwy 624 , 21 A p r il 1967 , 0 - 2 - 4 .
Bayou S t .  Malo near Lake B orgne, 21 A p r il 1967, 0 - 0 - 1 .
2 .9  mi N D e la c r o ix  on L a. Hwy 300 , 22 A p r il 1967 , 0 - 0 - 5 .
4 . 6  mi E P oydras  on L a .  Hwy 4 6 ,  22 A p r i l  1967 , 0 - 0 - 3 .
2 .1  mi S O r le a n s  P a r .  l i n e  on L a .  Hwy 4 7 ,  23 A p r i l  1967 , 0 - 0 - 1 .  
C h a lm e t t e ,  De l a  Ronde P a r k ,  23 A p r i l  1967 , 0 - 0 - 2 .
S a in t  C h arles P a r ish
1 m i NE US Hwy 61 on W Bonnet Carre S p illw a y  l e v e e ,  13 March 1965,
0 - 1 - 7 .
2 mi NE US Hwy 61 on W Bonnet Carre S p illw a y  l e v e e ,  30 O ct. 1965,
0 - 0 - 3 .
2 m i SW US Hwy 61 on L a . Hwy 628 , 20 D ec. 1965 , 0 - 0 - 5 .
3 m i NE Norco on E Bonnet Carre S p illw a y  l e v e e ,  20 D ec . 1965 , 0 - 0 - 2 .
2 .8  mi NE P a r a d i s  on US Hwy 90 , 29 A p r i l  1967 , 0 - 0 - 1 0 .
S a in t H elena P a r ish
1 .5  mi S O r a n g e v ille  on La. Hwy 63 ,  26 Aug. 1964 , 0 - 0 - 1 .
8 m i NE O r a n g e v ille  on L a. Hwy 37 ,  26 Aug. 1964 , 1 - 1 - 2 .
2 m i E O reensburg on L a .  Hwy 1 0 ,  26 Aug. 1964, 0 - 0 - 4 .
6 .8  mi N O r a n g e v ille  on L a . Hwy 4 4 8 ,  15 F eb . 1965 , 0 - 0 - 1 .
5 m i W C h ip o la  on L a .  Hwy 4 3 2 ,  18 S e p t .  1965 , 0 - 0 - 1 .
6 .8  mi N L iv erp o o l on L a . Hwy 4 3 ,  22 F eb . 1966 , 0 - 0 - 2 .
S a in t  James P a r ish
5 .5  mi NW Oramercy on US Hwy 61 ,  13 Nov. 1965 , 0 - 0 - 1 8 .
2 m i NW Oramercy on US Hwy 61 , 4  Dec. 1965 , 0 - 0 - 4 .
2 m i S A s c e n s io n  P a r .  l i n e  on L a .  Hwy 4 4 ,  5 D ec. 1965 , 0 - 1 - 2 .
4 mi S A scen sio n  P ar. l i n e  on L a . Hwy 4 4 ,  5 D ec. 1965, 0 - 0 - 2 .
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1 mi S Convent on L a . Hwy 4 4 ,  5 Dec. 1965, 0 - 0 - 2 .
5 mi S V a c h e r ie  on L a .  Hwy 2 0 ,  5 D ec. 1965, 0 - 0 - 4 .
S a in t  John The B a p t is t  P a r ish
2 .5  mi N K illo n a  on L a. Hwy 1 8 ,  30 A p r il 1967 , 0 - 0 - 6 .
S a in t  Landry P a r ish
1 .5  mi S C o r t a b l e a u  on l e v e e  r d . ,  20 F e b .  1965 , 0 -0 -2 .-  
K ro tz  S p r in g s  on L a .  Hwy 105 , 24 March 1965, 0 - 2 - 1 .
1 .3  mi N K ro tz  S p r in g s  on L a .  Hwy 1 0 5 ,  24 M arch 1965 , 0 - 0 - 5 ,
2 mi W M e lv i l l e  on L a. Hwy 10 ,  24 March 1965 , 0 - 1 - 6 .
5 .8  mi N Beggs on L a .  Hwy 18 2 , 24 M arch 1965 , 0 - 0 - 7 .
1 4 .2  m i SE L ebeau  on US Hwy 71 , 6 Nov. 1965, 0 - 0 - 1 .
6 .9  mi SE L ebeau  on US Hwy 71 , 6 Nov. 1965 , 0 - 0 - 4 .
5 mi S C o r t a b l e a u  on l e v e e  r d . ,  2 J a n .  1966 , 0 - 0 - 1 .
8 .2  m i S C o r t a b l e a u  on  l e v e e  r d . ,  2 J a n .  1966 , 0 - 0 - 2 .
Bayou C o r t a b l e a u  a t  US Hwy 190 , 15 O c t .  1966, 0 - 0 - 1 .
4 . 4  m i S C o rtab leau  on le v e e  r d . ,  2 J an . 1967 , 0 - 0 - 7 .
2 .2  m i S C o r t a b l e a u  on  l e v e e  r d . ,  24 J a n .  1 9 67 , 0 - 0 - 1 .
3 .7  mi NW W ash ing ton  on  L a .  Hwy 745 , 24 J a n .  1 967 , 0 - 0 - 3 .
S a in t  M artin  P a r ish
Lake M artin  a t  La. Hwy 3 5 3 , 20 F eb . 1965 , 0 - 1 - 2 7 .
4 m i E C e c i l i a  on L a .  Hwy 67 8 , 31 O c t .  1965 , 0 - 0 - 3 .
3 .4  mi E C o te a u  Holmes on L a .  Hwy 3083 , 31 O c t .  1 965 , 0 - 1 - 6 .
5 .9  mi N Morgan C ity  on L a. Hwy 70, 7 A p r il 1967 , 0 - 2 - 1 2 .  
S a in t  Mary P a r ish
4 m i N C h a re n to n  on l e v e e  r d . ,  31 O c t .  1965 , 0 - 1 - 1 1 .  
I n t r a c o a s t a l  C ana l  a t  L a .  Hwy 319 , 2 A p r i l  1967 , 2 - 3 - 1 .
2 .2  mi W P a t e r s o n  on US Hwy 90 , 2 A p r i l  1967 , 0 - 0 - 8 .
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Morgan C it y ,  cem etery  on Young D r .,  2 A p ril 1967, 0 - 0 - 1 .
S a in t  Tammany P a r ish
4 . 3  mi W M a d iso n v il le  on L a. Hwy 2 2 ,  26 D ec. 1964 , 0 - 2 - 1 7 .  . 
M a d is o n v il le ,  26 D ec. 1964 , 0 - 0 - 1 .
Bayou C h inchuba  a t  US Hwy 190 , 26 Dec. 1964 , 0 - 0 - 4 .
6 .4  mi N H ic k o ry  on La.- Hwy 4 1 ,  15 F e b .  1965, 0 - 0 - 1 .
Near Sun on La. Hwy 2 1 ,  10 O c t .  1965 , 0 - 0 - 1 .
1 .2  mi W M a d i s o n v i l l e  on L a .  Hwy 2 2 ,  26 Nov. 1965, 0 - 0 - 1 .
3 .4  mi E P ea r l R iv e r , L a . on o ld  US Hwy 11 , 12 D ec . 1965, 0 - 0 - 1 .
Near H ickory on L a. Hwy 4 1 ,  12 D ec. 1965 , 0 - 0 - 1 .
P ea r l R iver  Canal Lock No. 1 ,  24 Jan . 1966 , 0 - 0 - 2 .
3 .9  mi E P e a r l  R i v e r ,  L a .  on o l d  US Hwy 11 , 24 J a n .  1966, 0 - 0 - 2 .
0 .2  mi S H ic k o ry  on L a .  Hwy 4 1 ,  5 March 1966 , 0 - 0 - 6 .
0 .3  mi W P e a r l  R iv e r  B r id g e  on US Hwy 90 , 5 M arch 1966, 0 - 0 - 1 .
7 m i N P e a r l  R i v e r ,  L a .  on US Hwy 11 , 5 M arch 1966 , 0 - 2 - 9 .  
T a n g ip a h o a  P a r i s h
T ch efu n cte  R iver  a t  L a. Hwy 16 ,  26 Aug. 1964, 0 - 1 - 5 .
3 .1  mi S Hammond on US Hwy 5 1 ,  5 Dec. 1964 , 0 - 0 - 1 .
P on ch atou la  Creek a t  La. Hwy 2 2 ,  19 D ec. 1964, 0 - 0 - 9 .
2 .4  mi N Hammond on L a .  Hwy 4 4 3 ,  23 Dec, 1964, 0 - 1 - 3 ,
4 .2  mi N Hammond on L a .  Hwy 4 4 3 ,  23 Dec. 1964, 0 - 0 - 7 .
T a n g ip a h o a  R iv e r  a t  L a .  Hwy 4 4 3 ,  23 Dec. 1964, 1 - 8 - 1 1 .
N a ta lb a n y  R iv e r  a t  L a .  Hwy 4 0 ,  29 D ec. 1964 , 0 - 0 - 4 .
1 m i E H o l te n  on L a .  Hwy 1 6 ,  29 Dec. 1964, 0 - 0 - 8 .
T a n g ip a h o a  R iv e r  a t  L a .  Hwy 2 2 ,  26 Nov. 1965, 0 - 0 - 1 .
Tangipahoa R iver  a t  L a. Hwy 4 4 5 ,  26 Nov. 1965, 1 - 7 - 5 .
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T ensas P a r ish
6 .2  mi N W a te rp ro o f  on US Hwy 65 , 2 March 1965 , 0 - 0 - 7 .
6 .1  mi S W a te rp ro o f  on  US Hwy 65 , 8 S e p t .  1 965 , 0 - 0 - 1 5 .
W a te rp ro o f  on M is s .  R i v e r ,  9 S e p t .  1965, 0 - 0 - 2 .
5 .2  mi N W a te rp ro o f  on US Hwy 65 , 9 S e p t .  1965 , 0 - 0 - 1 2 .
M 0 R L a n d in g  on Y u ca tan  L a k e ,  16 A p r i l  1966 , 0 - 0 - 1 .
2 mi N Y u ca tan  Lake on M 0 R L a n d in g  R d . ,  16 A p r i l  1966, 0 - 0 - 5 .
0 .2  mi N S a ran a c  on L a .  Hwy 128 , 16 A p r i l  1966 , 0 - 0 - 3 .
T e r re b o n n e  P a r i s h
2 1 .3  mi S US Hwy 90 on L a .  Hwy 315 , 7 A p r il 1967, 0 - 4 - 0 .  
C r o z ie r , cem etery  on L a .  Hwy 315 , 7 A p r il 1 9 6 7 , '“0 - 0 - 1 .
2 . 3  mi SE G ibson  on US Hwy 90 ,  8 A p r i l  1967, 0 - 0 - 2 .
M ontegut, Bayou Terrebonne a t  L a. Hwy 58 , 8 A p r il 1967 , 0 - 0 - 1 .
Union P a r ish
1 mi N M arion  on L a .  Hwy 3 3 ,  1 Aug. 1966, 0 - 3 - 5 .
M arion, o ld  saw m ill on La. Hwy 551 , 1 Aug. 1966 , 0 - 0 - 1 .  
F a r m er v ille ,-  M il le r  S t . ,  2 Aug. 1966 , 0 - 0 - 1 .
O u a c h i t a  R iv e r  a t  L a .  Hwy 2 ,  10 Aug. 1966, 0 - 4 - 1 .
5 .6  m i SW P o in t  on L a .  Hwy 55 2 , 10 Aug. 1966, 0 - 1 - 4 .
3 .6  m i N B e r n ic e  on US Hwy 16 7 , 10 Aug. 1966 , 0 - 2 - 3 .
V e r m i l l i o n  P a r i s h
Pecan I s la n d , 5 D ec. 1965, 0 - 0 - 1 .
Pecan I s la n d , 25 A p r il 1966, 0 - 0 - 1 .
5 .4  m i W Gueydan on La. Hwy 1 4 ,  22 S e p t . 1966, 0 - 0 - 7 .
In d ia n  Bayou, L a . ,  31 March 1967 , 0 - 1 - 8 .
0 .2  mi S K ap lan  on L a .  Hwy 3 5 ,  31 March 1967, 0 - 2 - 3 .
0 .8  m i W E s t h e r  on L a .  Hwy 8 2 ,  31 M arch 1967 , 0 - 0 - 3 .
R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.
55
E r a t l i ,  s u g a r  m i l l  on W L and ry  S t . ,  1 A p r i l  1957, 0 - 0 - 4 .
Vernon P a r i s h
Sabine R iver  a t  L a. Hwy 8 , 25 March 1965 , 0 - 0 - 4 .
0 .2  mi E S a b in e  R iv e r  on L a .  Hwy 8 ,  25 M arch 1965 , 0 - 0 - 2 .
6 .2  a ir  mi W K night on Sabine R iv e r , 19 F eb . 1966 , 0 - 1 - 0 .
1 2 .9  mi SW Anacoco on L a .  Hwy 111 , 19 F e b .  1966 , 2 - 4 - 7 .
3 . 4 . m i E P i t k i n  on L a .  Hwy 113 , 20 F e b .  1966 , 0 - 0 - 7 .
W ashington P a r ish
Bogue C h it to  R iver  in  F r a n k lin to n , 26 Aug. 1964 , 0 - 1 - 3 .
0 .3  mi S Sunny H i l l  on L a .  Hwy 4 4 0 ,  29 D ec. 1964 , 0 - 1 - 3 .
3 .7  m i W C l i f t o n  on  L a .  Hwy 38 , 29 Dec. 1964 , 2 - 1 - 3 .
1 .2  m i E Thomas on L a .  Hwy 4 3 8 ,  29 Dec. 1964 , 0 - 0 - 2 .
1 .1  mi S S t a t e  L i n e ,  L a .  on  L a .  Hwy 62 , 29 D ec . 1964 , 0 - 2 - 1 .
6 mi S B o g a lu s a  on L a .  Hwy 2 1 ,  21 J a n .  1965 , 1 - 3 - 6 .
B o g a lu sa , S t .  Rosa P e a r l Lane a t  P e a r l R iv e r , 31 May 1965 , 0 - 0 - 1 .
8 m i W B o g a lu sa  on L a. Hwy 4 3 9 ,  25 J u ly  1965 , 0 - 0 - 1 .
B o g a lu s a ,  S t .  R osa  P e a r l  Lane a t  P e a r l  R i v e r ,  10 O c t .  1965 , 0 - 4 - 2 8 .
2 m i N S h e r id a n  on L a .  Hwy 4 2 4 ,  5 M arch 1966, 0 - 0 - 1 .
W ebster P a r ish
Crows C reek  a t  US Hwy 8 0 ,  13 Aug. 1966, 0 - 0 - 2 .
1 .2  mi E M inden on US Hwy 8 0 ,  13 Aug. 1966 , 1 - 5 - 2 .
S ib le y ,  0 .2  mi E L a .  Hwy 7 on Road 19 , 13 Aug. 1966 , 0 - 3 - 3 .
4 .5  mi N M inden on P in e  S t . ,  13 Aug. 1966 , 0 - 0 - 1 5 .
Camp Y a t a s i  on Upper Caney L a k e ,  22 Aug. 1966, 4 - 1 - 2 .
0 .5  m i S L e to n  on L a .  Hwy 159 , 22 Aug. 1966 , 1 - 2 - 5 .
S p r i n g h i l l ,  s a w m il l  on L a .  Hwy 7 , 22 Aug. 1966, 0 - 8 - 8 .
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West B aton  Rouge P a r ish
6 mi E R o s e d a le  on L a .  Hwy 76 , 31 Dec. 1964, 0 - 0 - 1 .
5 mi E R o s e d a le  on L a .  Hwy 76 , 31 Dec. 1964 , 0 - 0 - 1 .
1 mi N A ddis  on R iv e r  R d . ,  23 O c t .  1965 , 0 - 0 - 3 .
4 .2  mi W B r u s ly  on L a .  Hwy 9 8 9 -1 ,  23 O c t .  1965 , 0 - 0 - 4 .
7 mi W P ort A lle n  on L a .  Hwy 76 , th en  2 ,8  mi S, 23 O ct. 1965 , 0 - 0 - 5 .  
West C a r r o ll  P a r ish
4 . 5  mi N Oak Grove on L a .  Hwy 1 7 ,  12 J u l y  1966 , 0 - 0 - 3 .
B oeuf  R i v e r  a t  L a .  Hwy 2 ,  12 J u l y  1966 , 0 - 1 - 3 .
2 .3  mi E K i l b o u r ne on  L a .  Hwy 58 5 , t h e n  1 .1  mi S t o  Bayou Macon,
29 J u l y  1966 , 0 - 1 - 4 .
0 .6  mi S F lo y d  on L a .  Hwy 57 7 , 29 J u l y  1966 , 1 - 0 - 1 .
Oak G ro v e ,  Jo h n so n  S t .  a t  E N oble  S t . ,18  May 1967 , 0 - 0 - 1 .
West F e l ic ia n a  P a r ish
A le x a n d e r  C reek  a t  US Hwy 61 ,  1 Nov. 1964, 0 - 0 - 4 .
3 .2  a ir  mi SW B ain es on Bayou S ara , 20 J a n . 1965 , 7 - 1 - 2 1 .
2 . 1  mi SW P l e t t e n b e r g  on d i r t  r d . ,  20 J a n .  1965, 0 - 0 - 1 .
N end  F an cy  P o i n t  Towhead I s l a n d  i n  M is s .  R i v e r ,  3 A p r i l  1965 , 1 - 0 - 1 .
S end  F ancy  P o i n t  Towhead I s l a n d  i n  M is s .  R i v e r ,  3 A p r i l  1965, 0 - 0 - 5 .
2 a ir  mi SE I n n is  on R a cco u rc i I s la n d , 14 J u ly  1965 , 1 - 1 - 0 .
T u n ic a ,  s a w m il l  on L a .  Hwy 66 , 30 J u l y  1965, 2 - 2 1 - 2 1 .
T u n ica , on T u nica  Bayou, 30 J u ly  1965 , 0 - 1 - 3 .
1 .5  mi N L a u r e l  H i l l  on US Hwy 61 ,  12 S e p t .  1965 , 0 - 0 - 7 .
2 m i W L i t t l e  Bayou S a ra  on L a .  Hwy 66 , 26 March 1966 , 0 - 0 - 3 .
Winn P a r ish
S a lin e  Bayou a t  La. Hwy 126 , 29 Aug. 1966, 0 - 0 - 2 .
S a l i n e  Bayou a t  US Hwy 8 4 ,  30 Aug. 1966 , 0 - 0 - 4 .
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0 .8  mi S W in n fie ld  on US Hwy 167 , 30 Aug. 1966, 0 - 0 - 3 ,  
W in n fle ld , saw m ill on F ron t S t . ,  30 Aug, 1966, 0 -6 -1 4 ,  
S a lin e  Bayou a t  L a. Hwy 156 , 30 Aug. 1966 , 0 - 1 - 0 .
3 .4  mi N Dodson on US Hwy 167 , 31 Aug. 1966, 0 - 1 - 1 .
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P heretim a hawayana (R osa, 1891)
1891 P c r ic h a e ta  hawayana R osa, A n n al. K.K. N a tu r h is t .  Hofmuseim Wien 
6 :3 9 6 -3 9 7  F i g s .  7 and 9 .
1905 P c r i c h a e t a  b u r m u d e n s is : H a r p e r ,  B i o l .  B u l l .  1 0 :1 8 .
1965 P h e r e t im a  haw ayana: G a te s ,  P r o c . B i o l .  S o c .  W ash ing ton  7 8 :1 - 1 6 .
D ia g n o s is  : S e x t h e c a l ,  s p e r m a th e c a l  p o r e s  m in u te  and s u p e r f i c i a l  
i n  5 / 6 - 7 / 8 ,  a b o u t  1 /3  C a p a r t .  Fem ale  p o re  s i n g l e ,  m id v e n t r a l  on x i v .  
Male p o re s  m in u te  and s u p e r f i c i a l  on t r a n s v e r s e l y  e l l i p t i c a l  d i s c ­
s h a p ed  p o ro p h o re s  i n  t h e  s e t a l  c i r c l e  o f  x v i i i ,  ab o u t  1 /3  C a p a r t .
G e n i t a l  m ark in g s  a l l  p o s t s e t a l ,  s m a l l  d i s c s ,  p a i r e d  and s l i g h t l y  m ed ian  
t o  t h e  s p e r m a th e c a l  p o r e s ,  c l o s e r  t o  t h e  i n t e r s e g m e n t a l  fu r ro w s  th a n  t o  
t h e  s e t a l  l i n e  i n  some o f  v i - i x ,  i n  x v i i i  m ed ian  t o  m ale  p o ro p h o re s  and 
i n  c l u s t e r s  o f  1 - 1 1 ,  o c c a s i o n a l l y  a b s e n t .  C l i t e l l u m  a n n u la r  
1 3 / 1 4 - 1 6 /1 7 ,  o c c a s i o n a l l y  f a i l i n g  t o  r e a c h  1 3 /1 4  and ( o r )  1 6 /1 7 ,  d o r s a l  
p o re s  and i n t e r s e g m e n t a l  fu r ro w s  o b l i t e r a t e d  b u t  s e t a e  u s u a l l y  p r e s e n t  
v e n t r a l l y  i n  x v i ,  o c c a s i o n a l l y  a l s o  i n  one o r  b o t h  o f  x i v - x v .  S e t a e ,  
s i z e  a s  w e l l  a s  i n t e r s e t a l  i n t e r v a l s  i n c r e a s i n g  th ro u g h  i i - v i  e s p e c i a l l y  
v e n t r a l l y ,  much s m a l l e r  i n  v i i  th o u g h  somewhat l a r g e r  t h a n  i n  v i i i  and 
p o s t e r i o r l y ,  1 7 - 2 1 / i i i ,  3 6 - 4 0 / v i i i ,  4 4 - 4 9 / x i i ,  0 - 1 6 / x v i ,  4 8 - 5 6 /x x ,  
4 7 - 5 6 / x x x - x c i ,  v i / 4 - 8 ,  v i i / 1 0 - 1 5 ,  x v i i i / 1 0 - 1 6 .  F i r s t  d o r s a l  p o r e  u s u a l l y  
a t  1 0 /1 1 .  P rostom ium  e p i l o b i c  w i t h  open  t o n g u e .  L e n g th ,  56 -200  mm. 
D ia m e te r ,  3 -6  mm. Segm en ts ,  7 0 -1 0 1 ,  b u t  u s u a l l y  9 1 -9 8 .
S e p ta  5 / 6 - 7 / 8  and 1 0 /1 1 -1 3 /1 4  somewhat t h i c k e n e d ,  8 / 9 - 9 / 1 0  a b s e n t .  
I n t e s t i n e  b e g in n i n g  i n  x v .  I n t e s t i n a l  c a e c a  s im p le  b u t  w i t h  s e v e r a l  
s h o r t  lo b e s  on v e n t r a l  and ( o r )  d o r s a l  s i d e s ,  a r i s i n g  i n  x x v i i  and 
e x te n d in g  fo rw a rd  t o  a b o u t  x x i v .  T y p h lo s o le  r u d im e n ta ry  o r  e v e n  
l a c k i n g  a n t e r i o r l y ,  s l i g h t l y  w idened  b u t  i n t e r r u p t e d  and w i t h  d i a g o n a l
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r i d g e s  i n  some p a r t  o f  x l i - l x i v .  H e a r t s  o f  x  e s o p h a g e a l ,  t h o s e  o f  
x i - x i i i  l a t e r o - e s o p h a g e a l . T e s t i s  s a c s  u n p a i r e d  and v e n t r a l  i n  x  and 
x i .  Sem ina l v e s i c l e s  i n  x i  and x i i .  P r o s t a t e s  t h ro u g h  some o r  a l l  o f  
x v i - x x i v  w i t h  d u c ts  3 -6  mm l o n g ,  o f t e n  w i t h  a  c o n s i d e r a b l e  p o r t i o n  
r a t h e r  t h i c k l y  m u s c u la r .  S p e rm athecae  i n  v i ,  v i i ,  and v i i i .  
S p e rm a th e c a l  d u c t  s l e n d e r  and u s u a l l y  s h o r t e r  t h a n  l a r g e  g l o b u l a r  
a m p u l la .  D iv e r t i c u lu m  a r i s i n g  from  a n t e r i o r  f a c e  o f  d u c t  c l o s e  to  
p a r i e t e s ,  s h o r t e r  t h a n  com bined  l e n g t h  o f  d u c t  and  a m p u l la ,  b u t  
u s u a l l y  lo n g e r  t h a n  d u c t .  Sem ina l chamber n o t  s h a r p l y  d e m a rc a te d  from  
s t a l k  o f  d i v e r t i c u l u m ,  b u t  e n l a r g e d .  G e n i t a l  m a rk in g  g la n d s  s t a l k e d ,  
co e lo m ic  and c o m p o s i te .
The above d i a g n o s i s  i s  a  c o m p o s i te  t a k e n  from  t h e  o r i g i n a l  
d e s c r i p t i o n  o f  R osa  (1 8 9 1 ) ,  a  m a n u s c r ip t  by  G a te s  and a  p a p e r  on th e  
v a r i a t i o n  i n  _P. hawayana ( G a te s ,  1 9 6 5 b ) .
D i s c u s s i o n ; The 678 spec im ens  o f  P . hawayana c o l l e c t e d  i n  
L o u i s i a n a  conform  w e l l  w i t h  th e  above d i a g n o s i s  e x c e p t  f o r  t h e  number 
o f  s e t a e  on v a r i o u s  s e g m e n ts ,  1 5 - 2 7 /v i  (no r e c o r d ) ,  3 1 - 4 1 / v i i i  
( 3 6 - 4 0 / v i i i ) ,  0 - 1 8 / x v i  ( 0 - 1 6 / x v i ) ,  4 7 - 5 7 /x x  ( 4 8 - 5 6 / x x ) ,  v / 4 - 7  (no 
r e c o r d ) ,  v i / 4 - 9  ( v i / 4 - 8 ) ,  v i i / 9 - 1 8  ( v i i / 1 0 - 1 5 ) ,  v i i i / 1 0 - 1 8  (no r e c o r d ) ,  
x v i i i / 8 - 1 7  ( x v i i i / 1 0 - 1 6 ) .
The c l i t e l l a t e ,  n o n a u to to m iz e d  spec im ens  i n  t h i s  s tu d y  ra n g e d  
from  60-179 mm lo n g  and from  2 . 5 - 6  mm i n  d i a m e t e r ,  t h e  number o f  
segm en ts  r a n g e d  from  7 7 -9 7 .  The a v e ra g e  l e n g t h  o f  100 o f  t h e s e  
sp ec im en s  was 111 mm, th e  number o f  segm en ts  a v e ra g e d  90 .
T h is  s p e c i e s  i s  e x t r e m e l y  a c t i v e  and when d i s t u r b e d  w i l l  jump and 
t h r a s h  a b o u t  i n  a  v i o l e n t  m anner .  I n  t h i s  s t u d y ,  85 o f  t h e  678 
sp ec im en s  a u to to m iz e d  when t h e y  w e r e •c o l l e c t e d .  The l e v e l  o f  au to tom y
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was a lw ays I n  t h e  i n t e r s e g m e n t a l  fu r ro w  and o c c u r r e d  from  4 0 / 4 1 - 8 9 / 9 0 .
As G a te s  (1965b) has  n o t e d ,  t h e  r e c o g n i t i o n  o f  r e g e n e r a t e d  spec im ens  
a t  th e  more p o s t e r i o r  l e v e l s  i s  more d i f f i c u l t  t h a n  a t  t h e  more a n t e r i o r  
l e v e l s .  I n  r e c e n t l y  p r e s e r v e d  sp ec im ens  t h e  r e g e n e r a t e d  p o r t i o n  i s  o f  
a  d i s t i n c t l y  l i g h t e r  c o l o r  t h a n  t h e  o l d e r  s e g m e n ts .  The r e g e n e r a t e d  
segm en ts  a r e  a l s o  s m a l l e r  i n  d ia m e te r  and s h o r t e r  i n  l e n g t h  t h a n  th e  
o l d e r  s e g m e n ts .  The g r e a t e s t  number o f  r e g e n e r a t e d  segm en ts  i n  t h i s  
s t u d y  was 19 p ro d u ce d  a t  51 /52  i n  a  worm o f  70 s e g m e n ts .
R e c o rd s  o f  t h e  g e n i t a l  m a rk in g s  (GMs) w ere  k e p t  on 436 o f  t h e  678 
sp e c im en s  c o l l e c t e d  i n  L o u i s i a n a .  I n  a d d i t i o n  t o  t h e  409 spec im ens  i n  
T a b le s  6 - 9 ,  27 sp ec im en s  l a c k e d  GMs e n t i r e l y .  .As c a n  b e  s e e n  i n  T a b le s  
6 and 7 ,  174 sp ec im en s  l a c k e d  p r e c l i t e l l a r  GMs. The m ost  common 
p a t t e r n  o f  p r e c l i t e l l a r  GMs was a  p a i r  i n  v i i ,  fo u n d  i n  170 specim ens  
( F ig u r e  14) . The t o t a l  number o f  p o s t c l i t e l l a r  GMs on a  spec im en  can  
b e  s e e n  i n  T a b le  8 .  The m ost common p a t t e r n  o f  p o s t c l i t e l l a r  GMs was 
one on e a c h  s i d e  o f  x v i i i ,  fo u n d  i n  1 3 ^  sp ec im ens  (T a b le  9 ) .  The p r e -  
and p o s t c l i t e l l a r  GMs may b e  a s y m m e t r i c a l ,  p r e s e n t  on one s i d e  and 
l a c k i n g  on t h e  o t h e r .
The s i z e  o f  th e  p r e c l i t e l l a r  GMs r a n g e d  f rom  0 .1 2 - 0 .2  mm i n  
d i a m e t e r ,  w h i l e  t h e  p o s t c l i t e l l a r  GMs r a n g e d  f rom  0 .2 - 0 . 3 6  mm i n  
d i a m e t e r .  The s i z e  o f  t h e s e  GMs h as  n e v e r  b e e n  r e c o r d e d  i n  th e  
l i t e r a t u r e .
D i s t r i b u t i o n ; _P. hawayana has  b een  r e p o r t e d  from  Burma, C e y lo n ,  
C h in a ,  B o rn e o ,  J a v a ,  Samoa, T a h i t i ,  F i j i  and  H a w a i ian  I s l a n d s ,  C e n t r a l  
and S o u th  A m e ric a ,  E g y p t ,  S t .  H e le n a  ( G a te s ,  MS); and Taiwan ( T s a i ,  
1964) . I t s  o r i g i n a l  home may be  i n  C h in a  w here  i t  i s  w i d e ly  
d i s t r i b u t e d  ( G a te s ,  1 9 6 3 ) .
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P. hawayana has been  r e p o r te d  from green houses in  I l l i n o i s  (Sm ith , 
1 9 15 ) ;  M a ssa ch u setts  (G a tes , 1 9 4 2 a ) ;  I l l i n o i s , ' T en n essee , Oregon (G ates, 
1 9 54 ) ;  M aine, New J e r se y  (G a tes, 1 9 6 3 ) .  I t  was a ls o  r e p o r te d  from a 
b a i t  d e a le r  in  M ichigan (G a tes , 1954) and may have been  found in  an 
outdoor h a b ita t  in  M ichigan (S t in a u e r , 1 9 5 1 ) ,  but th e  i d e n t i f i c a t io n  
has n ever b een  c o n firm ed . In  outdoor h a b ita t s  i t  has b een  r e p o r te d  
from L o u is ia n a , M is s i s s ip p i  (G a te s , 1937C) ; L o u is ia n a , Alabama, F lo r id a ,  
C a li fo r n ia  (G a te s , 1 9 5 4 ) ;  and a g a in  from C a li fo r n ia  (G a tes , 1 9 6 7 ) .
A lthough  th e  s p e c ie s  has been  in tro d u ced  in to  th e  n o r th ern  p art  
o f  th e  U n ited  S ta te s  v i a  green h ou ses on numerous o c c a s io n s ,  i t  
a p p a ren tly  has b een  ab le  to  e s t a b l i s h  i t s e l f  ou tdoors o n ly  in  th e  
warmer p o r t io n  o f  th e  U n ited  S ta te s  (Alabama, C a l i f o r n ia ,  F lo r id a ,  
L o u is ia n a , M i s s i s s i p p i ) .
I n  L o u i s i a n a ,  _P. hawayana was fo u n d  i n  36 p a r i s h e s  a t  128 s i t e s  
(Map 4 ) .  A t 60 s i t e s  t h i s  s p e c i e s  was fo u n d  on  th e  f l o o d p l a i n s  o f  
b a y o u s ,  c r e e k s ,  and r i v e r s  o r  t h e  m arg in s  o f  l a k e s  and swamps. T h i r t y -  
one o f  t h e  s i t e s  a r e  i n  y a rd s  o r  s i m i l a r  s i t e s ,  10 s i t e s  a r e  i n  woods,
6 o f  th e  s i t e s  a r e  i n  dumps, and 4 s i t e s  a r e  i n  b o t a n i c a l  g a r d e n s .  
B a r n y a r d s ,  c u l t i v a t e d  fa rm  l a n d ,  and g r a s s l a n d  w ere  t h e  s i t e s  i n  3 
i n s t a n c e s  e a c h ,  _P. hawayana was found  a t  2 s i t e s  e a c h  i n  n u r s e r i e s ,  
s a w m i l l s ,  and i n  r o t t i n g  b a g a s s e  a t  s u g a r  m i l l s .  I t  was a l s o  found  a t  
one s i t e  i n  t h e  d r i e d  o u t  s lu d g e  o f  a  sewage p l a n t  and  a t  one s i t e  i n  
a  c e m e te r y .
A ll  o f  th e  c o l l e c t i o n s  o f  P. hawayana n o rth  o f  the n orth ern  
boundary o f  th e  F lo r id a  P a r ish es  are from y a r d s , dumps, barnyards or 
n u r s e r ie s  where th e  worms were in tro d u ced  by th e  a c t i v i t i e s  o f  man. In  
n orth ern  L o u is ia n a , t h i s  s p e c ie s  has n o t  d is p e r s e d  away from  th e s e  areas
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as i t .  has done in  the sou th ern  p o r t io n  o f th e  s t a t e .  W ith the p assage  
o f  t im e , t h i s  s p e c ie s  can be ex p ec ted  to  ex ten d  i t s  range in  the  
n orth ern  p art o f  L o u is ia n a .
C l i t e l l a t e ,  a c t i v e  specim ens  o f  t h i s  s p e c i e s  w ere c o l l e c t e d  i n  
e v e r y  m onth o f  t h e  y e a r  i n  L o u i s i a n a ,  w h i l e  im m ature spec im ens  w ere  
found  o n ly  i n  F e b r u a r y ,  M arch, A p r i l ,  November, and  December i n  o u td o o r  
h a b i t a t s .  Im m atures  w ere  a l s o  s e c u r e d  a t  a  n u r s e r y  i n  A u g u s t .  I n  a  
n a t u r a l  h a b i t a t  cocoons  a p p a r e n t l y  a r e  p ro d u ce d  from  a b o u t  O c tobe r  
u n t i l  A p r i l ,  t h e  s p e c i e s  p o s s e s s i n g  th e  a b i l i t y  t o  p roduce  cocoons  a t  
any t im e  when c o n d i t i o n s  a r e  f a v o r a b l e .  I n  an  in c o m p le te  s tu d y  o f  th e  
l i f e  h i s t o r y  o f  P . haw ayana , S t in a u e r  (1951) fo u n d  t h a t  e a c h  cocoon  
c o n t a i n s  one embryo b u t  f a i l e d  t o  s e c u r e  any  o t h e r  d a t a  on th e  l i f e  
h i s t o r y  o f  t h i s  s p e c i e s .
L o c a l i t i e s  :
A scen sio n  P a r ish
2 mi W Dutchtow n on  L a .  Hwy 74 , 12 Dec, 1964 , 0 - 0 - 1 .
3 .9  mi S S o r r e n t o  on  US Hwy 61 , 30 J a n ,  1965 , 0 - 0 - 2 .
D o n a ld s o n v il le ,  C h arles S t .  a t  L afourche S t . ,  28 A p ril 1965, 0 - 0 - 1 .  
D o n a ld s o n v il le  F a ir g ro u n d s , 28 A p r il 1965 , 0 - 0 - 2 .
E bank  M is s .  R iv e r  a t  L a .  Hwy 2 2 ,  28 A p r i l  1965 , 1 - 2 - 1 .
A ssum ption P a r ish
B e l l e r o s e ,  on Bayou L a f o u r c h e ,  14 A p r i l  1957 , 0 - 0 - 1 .
5 .5  mi N P i e r r e  P a s s  on L a .  Hwy 70 , 14 A p r i l  1967 , 0 - 1 - 5 .
N ear L a f o u rc h e  P a r .  l i n e  on  L a .  Hwy 1 ,  14 A p r i l  1967, 0 - 1 - 2 ,
4 mi S N a p o l e o n v i l l e  on L a .  Hwy 1 ,  14 A p r i l  1967 , 1 - 9 - 1 2 .
A v o y e lle s  P a r ish
1 mi N B unk ie  on US Hwy 71 , 29 M arch 1965, 0 - 0 - 1 .
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M a r k sv ille  P r e h is to r ic  In d ian  S ta te  Park, 20 March 1966, 0 - 1 - 2 .  
B i e n v i l l e  P a r ish
A rca d ia , F ourth  S t .  a t T h o r n h ill  S t . ,  12 Aug. 1966 , 0 - 1 - 5 .
1 .4  mi S A r c a d ia  on L a .  Hwy 9 ,  12 Aug. 1966, 0 - 1 - 4 .
C a l c a s i e u  P a r i s h
0 .3  m i W L a .  Hwy 109 on  N i b l e t t s  B l u f f  R d . ,  23 Aug. 1965 , 0 - 0 - 3 .  
Moss B l u f f  on L a .  Hwy 378 , 25 March 1967, 0 - 0 - 4 .
Cameron P a r ish
Cameron, o ld  Cameron H o te l ,  21 S e p t . 1966, 0 - 0 - 9 .
Grand C h e n ie r ,  n e a r  p o s t  o f f i c e ,  21 S e p t .  1966, 0 - 0 - 5 .
C la ib o rn e  P a r ish
1 .7  mi NE Homer on L a . Hwy 9 ,  11 Aug. 1966 , 0 - 1 - 5 .
E a st B aton Rouge P a r ish
H ig h la n d  Rd. a t  D e n ta t i o n  D r . ,  11 Nov. 1963, 0 - 0 - 3 .
H ighland Rd. near H ighland Park D r .,  11 A p r il 1 964 , 0 - 2 - 2 .  
McDonald A ve. near H igh land  R d ., 15 A p r il 1964, 1 3 - 6 - 9 .
L. S. U. Campus, b e s i d e  Dodson Pond, 3 May 1964, 0 - 5 - 1 .
L .  S. U. Campus, b e s i d e  Dodson Pond, 17 S e p t .  1 964 , 0 - 0 - 1 .
W L akeshore Dr. near C orp oration  C an a l, 3 Nov. 1964 , 0 - 0 - 3 .  
S ta n fo rd  A ve. a t  Y ale A v e .,  28 Nov. 1964, 0 - 0 - 5 .
Ben Hur Rd. a t  N ic h o lso n  D r .,  6 D ec. 1964, 0 - 0 - 1 .
0 .3  mi N K le in p e te r  on o ld  P erk in s R d ., 6 F eb . 1965 , 1 - 0 - 1 .
0 .2  mi S H ig h la n d  R d . on  Ben Hur R d . ,  7 F e b .  1965 , 0 - 3 - 6 .
0 .2  mi N H ighland Rd. on N e lso n  D r .,  7 F eb . 1965 , 0 - 1 - 7 .  
McDonald A ve. near H ighland R d ., 9 F eb. 1965 , 0 - 0 - 2 .
H ig h la n d ia  D r .  a t  H ig h la n d  R d . ,  11 F e b .  1965 , 0 - 1 - 0 .
H ouston  S t .  a t  G a i l  D r . ,  26 F e b .  1965 , 0 - 0 - 1 .
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0 .3  mi N K l e i n p e t e r  on o l d  P e r k in s  R d . ,  3 M arch 1965, 0 - 0 - 1 .
0 .3  mi N K l e i n p e t e r  on o l d  P e r k in s  R d . ,  21 M arch 1965 , 0 - 1 - 0 .
G ardens n e a r  S t a t e  C a p i t a l ,  1 A p r i l  1965, 0 - 0 - 1 .
McDonald Ave. n e a r  H ig h lan d  R d . ,  7 A p r i l  1965 , 0 - 2 - 8 .
H ighland Rd. a t  D en ta tio n  D r .,  8 A p r il 1965 , 0 - 1 - 7 .
W Parker B lv d . a t  Dodson A v e ., 8 A p r il 1965 , 0 - 1 - 8 .
P e r k in s  Rd. n e a r  Lee D r . ,  11 A p r i l  1965 , 0 - 0 - 1 .
L .  S . U. Campus, Audubon H a l l ,  29 May 1965, 0 - 3 - 3 .
Com ite R iv e r  a t  G re e n w e ll  S p r in g s  R d . ,  23 S e p t .  1965, 0 - 2 - 4 .
0 .3  mi N K l e i n p e t e r  on o l d  P e r k in s  R d . ,  2 O c t .  1965, 0 - 2 - 3 .
L. S. U. Campus, n e a r  g o l f  c o u r s e ,  27 Nov. 1965, 0 - 0 - 1 .
E a st F e l ic ia n a  P a r ish
0 .5  mi NW C l i n t o n  a t  P r e t t y  C re e k ,  16 O c t .  1965 , 0 - 2 - 6 .
I b e r ia  P a r ish
Avery I s la n d , Ju n g le  Garden, Timber bamboo, 27 A p r il 1965 , 0 - 6 - 5 .
Avery I s la n d ,  Ju n g le  Garden, Sunken gard en , 27 A p r il 1965 , 0 - 1 - 0 .
Avery I s la n d ,  Ju n g le  Garden, C am élia gard en , 27 A p r il 1965 , 0 - 5 - 2 .
Avery I s la n d ,  Ju n g le  Garden, C actus gard en , 27 A p r il 1965 , 0 - 1 - 0 .
New I b e r ia  sew age p la n t on La. Hwy 8 3 ,  28 A p r il 1965 , 0 - 1 - 2 .  
J e a n e r e t t e ,  E Main S t . ,  5 March 1966, 1 - 0 - 6 .
I b e r v i l l e  P a r ish
Plaquem ine, Desorby S t .  a t  C a lv in  S t . ,  17 May 1964, 0 - 0 - 5 .
2 .7  mi NW S u n sh in e  on L a .  Hwy 337 , 6 D ec. 1964 , 0 - 0 - 2 ,
1 .6  mi NW S u n sh in e  on L a .  Hwy 33 7 , 12 Dec. 1964 , 0 - 0 - 8 .
S pan ish  L ake, 4 mi S L a. Hwy 427 on L a . Hwy 928 , 1 A p r il 1965 , 0 - 0 - 1 .  
J e f f e r s o n  P a r ish
Grand I s l e ,  near church  on Ludwig L ane, 9 A p r il  1967 , 0 - 3 - 7 .
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8 mi N L a f i t t e  on L a .  Hwy 4 5 ,  29 A p r i l  1967 , 0 - 3 - 4 .
1 .9  mi SW L a .  Hwy 18 on US Hwy 90 , 29 A p r i l  1967, 0 - 1 - 6 .  
J e f f e r s o n  D avis  P a r i s h
2 .6 * mi W J e n n in g s  on  US Hwy 90 , 26 M arch 1967, 0 - 0 - 2 .
L a fa y e tte  P a r ish
B rou ssard , R . U. Bernard Park, 1 A p r il 1967 , 0 - 3 - 1 0 .
0 .3  mi S V e r m illio n  R iver  on L a. Hwy 182 , 1 A p r il 1967 , 0 - 1 - 1 .  
L afourche P a r ish
8 .5  mi W L a r o s e  on L a .  Hwy 24 ,  8 A p r i l  1967 , 0 - 0 - 9 .
0 .7  mi S L ockport on L a. Hwy 1 ,  9 A p r il 1967, 0 - 0 - 3 .
T hibodaux, L a. Hwy 1 a t Cherokee A v e ., 9 A p r il 1967, 0 - 0 - 1 .
2 mi NW Thibodaux on L a. Hwy 1 ,  9 A p r il 1967, 0 - 1 - 3 .
L a S a lle  P a r ish
1 .3  mi W J e n a  on  US Hwy 8 4 ,  20 June  1966 , 0 - 0 - 5 .
L in c o ln  P a r ish
R u ston , R i g d e l l ' s  N u rsery , 21 Aug. 1954 , 1 - 0 - 1 .
R u ston , D r ig g e r 's  N u rsery , 16 D ec. 1 954 , 0 - 0 - 3 .
L i v i n g s t o n  P a r i s h
0 .5  mi N Denson on L a. Hwy 1039, 19 D ec. 1964 , 2 - 6 - 9 .
P ort V in c e n t , o ld  sa w m ill , 15 March 1965 , 0 - 2 - 1 2 .
1 .2  mi NE S p r i n g f i e l d  on L a .  Hwy 4 2 ,  13 Nov. 1965, 0 - 0 - 1 .  
O r le a n s  P a r i s h
C anal B lv d .  a t  C h a p p e l le  S t . ,  26 June  1965, 0 - 2 - 1 4 .
Audubon P a r k ,  26 June  1 965 , 0 - 1 - 4 .
C h a r t r e s  S t .  a t  U r s u l i n e s  A v e . , 28 A p r i l  1967 , 0 - 1 - 1 .
C ity  Park, Palm D r. a f  R o o s e v e lt  M a ll, 28 A p r il 1967, 0 - 0 - 6 .  
C ity  Park, Stadium  Dr. a t  R o o s e v e lt  M a ll, 28 A p ril 1967, 0 - 1 - 2 .
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L i t t l e  Woods on Hayne D r . ,  28 A p r i l  1967, 0 - 0 - 3 .
Plaquem ines P a r ish
K nobloch  P l a n t a t i o n  n e a r  D a lc o u r ,  22 A p r i l  1967, 0 - 2 - 5 .
3 mi S P o in te  a  l a  Hache on  L a .  Hwy 39 , 22 A p r i l  1967, 0 - 4 - 9 .
1 mi S V e n ic e  on L a .  Hwy 2 3 ,  22 A p r i l  1967, 0 - 3 - 2 .
5 .8  mi N B o o t h v i l l e  on L a . Hwy 325 , 22 A p r i l  1967 , 0 - 0 - 1 .
B e l le  Chase on La. Hwy 2 3 ,  23 A p r il 1967, 0 - 3 - 4 .
P o in te  Coupee P a r ish
1 mi N J a r r e a u  on L a .  Hwy 4 1 3 ,  25 A p r i l  1964 , 0 - 0 - 1 0 .
B a t c h e l o r ,  M a jo r ' s  L a n d in g ,  14 J u l y  1965, 0 - 0 - 2 .
R apides P a r ish
P i n e v i l l e ,  barnyard , 27 Nov. 1960, 0 - 2 - 1 .
Bayou B oeuf i n  C h e n e y v i l l e ,  25 Nov. 1965, 1 - 1 - 1 1 .
Red R iver  P a r ish
0 .1  mi E Red R iv e r  on US Hwy 8 4 ,  29 Aug. 1966, 0 - 0 - 3 .
S a in t  Bernard P a r ish
2 .4  mi SE Y s c lo sk e y  on La. Hwy 624, 21 A p r i l  1967 , 0 - 0 - 3 .
2 .9  mi N D e la c r o ix  on La. Hwy 300 , 22 A p r il 1967 , 0 - 0 - 2 .
2 .1  mi S O rleans P ar. l in e  on L a. Hwy 4 7 ,  23 A p r il 1967, 0 - 1 - 6 .  
C h a lm ette , De l a  Ronde Park, 23 A p r il 1967 , 0 - 4 - 3 .
C h a lm e t te ,  De l a  Ronde H ouse , 23 A p r i l  1967 , 0 - 0 - 1 .
S a in t  C h arles P a r ish
1 mi NE US Hwy 61 on W Bonnet Carre S p illw a y  l e v e e ,  13 March 1965,
0 - 3 - 1 3 .
2 mi NE US Hwy 61 on W Bonnet Carre S p illw a y  l e v e e ,  30 O ct. 1965,
0- 0 - 6 .
2 mi SW US Hwy 61 on L a. Hwy 628, 20 D ec, 1965, 0 - 0 - 9 .
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3 mi NE Norco on E Bonnet Carre S p illw a y  l e v e e ,  20 D ec, 1965 , 0 - 0 - 4 .
2 mi NE Norco on E Bonnet Carre S p illw a y  l e v e e ,  20 D ec. 1965 , 0 - 0 - 3 .
L u lin g  on La. Hwy 52 , 29 A p r il 1967 , 0 - 0 - 1 .
S a in t James P a r ish
5 .5  mi NW Gramercy on US Hwy 6 1 ,  13 Nov. 1965 , 0 - 0 - 3 .
2 mi NW Gramercy on US Hwy 6 1 ,  4 D ec, 1965 , 0 - 0 - 6 ,
4 mi S A s c e n s io n  P a r .  l i n e  on L a .  Hwy 4 4 ,  5 D ec. 1965 , 0 - 0 - 5 .
1 mi S C onven t on L a . Hwy 4 4 ,  5 Dec. 1965 , 0 - 0 - 7 .
5 mi S V a c h e r i e  on L a .  Hwy 2 0 ,  5 Dec. 1965 , 0 - 0 - 4 .
S a in t Jolm The B a p t is t  P a r ish
3 .4  mi N L a p la c e  on US Hwy 5 1 ,  13 Nov. 1965 , 0 - 0 - 1 .
4 .2  mi N L a p la c e  on US Hwy 5 1 ,  13 Nov. 1965, 0 - 0 - 7 .
7 .2  mi N L a p la c e  on US Hwy 5 1 ,  13 Nov. 1965 , 0 - 0 - 1 .
2 .3  mi S L a p la c e  on L a .  Hwy 628 , 30 A p r i l  1967 , 0 - 1 - 1 .
2 .5  mi N K i l l o n a  on L a .  Hwy 18 , 30 A p r i l  1967 , 0 - 0 - 3 .
S a i n t  L an d ry  P a r i s h
K rotz S p rin gs on La. Hwy 105 , 24 March 1965 , 0 - 1 - 4 .
1 .3  mi N K ro tz  S p r in g s  on L a .  Hwy 105 , 24 M arch 1965 , 0 - 0 - 1 0 .
2 mi W M e l v i l l e  on L a .  Hwy 1 0 ,  24 M arch 1965, 0 - 1 - 1 5 .
1 4 .2  mi BE L ebeau  on US Hwy 7 1 ,  6 Nov. 1965, 0 - 0 - 1 .
Bayou C o rta b lea u  a t  US Hwy 19 0 ,  15 O ct. 1966, 0 - 1 - 3 .
S a in t  M artin  P a r ish
Lake M artin  a t  L a. Hwy 353 , 20 F eb . 1965 , 0 - 0 - 4 .
6 .7  mi SE H enderson on Dupuis R d ., 31 O c t .  1965 , 0 - 0 - 1 .
5 .9  mi N Morgan C i t y  on L a . Hwy 70 , 7 A p r i l  1967 , 0 - 0 - 1 .
S a in t Mary P a r ish
1 mi E F r a n k l i n  on  US Hwy 90 , 28 A p r i l  1965 , 0 - 1 - 2 .
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4 mi N C harenton on le v e e  r d . ,  31 O c t .  1965 , 0 - 0 - 5 .
S a i n t  Tammany P a r i s h
1 .2  mi S Folsom  on L a .  Hwy 2 5 ,  23 Dec. 1964, 0 - 0 - 1 .
3 .4  mi E P e a r l  R i v e r ,  L a .  on o l d  US Hwy 11 , 12 Dec. 1965, 0 - 0 - 1 .  
T a l i s h e e k  C reek  a t  L a .  Hwy 4 1 ,  22 Dec. 1966 , 0 - 0 - 1 .
T a n g ip ah o a  P a r i s h
3 .1  mi S Hammond on US Hwy 51 ,  5 Dec. 1964 , 0 - 1 - 0 .
P o n c h a to u la  C reek  a t  L a .  Hwy 2 2 ,  19 D ec. 1964 , 0 - 1 - 7 .
1 mi E H olten  on L a . Hwy 16 , 29 D ec. 1964 , 0 - 0 - 1 .
T e r re b o n n e  P a r i s h
G ray on L a .  Hwy 2 4 ,  22 Aug. 1966 , 0 - 0 - 4 .
C r o z i e r ,  c e m e te ry  on L a .  Hwy 315 , 7 A p r i l  1967 , 0 - 3 - 3 .
2 . 3  mi SE G ibson on US Hwy 90 , 8 A p r il 1967 , 0 - 0 - 2 .
M o n te g u t ,  Bayou T e r re b o n n e  a t  L a .  Hwy 5 8 ,  8 A p r i l  1967 , 0 - 7 - 1 6 .
V e r m i l l i o n  P a r i s h
0 .2  mi S K a p la n  on L a .  Hwy 35 , 31 March 1967 , 0 - 0 - 5 .
0 .8  mi W E s t h e r  on L a .  Hwy 8 2 ,  31 M arch 1967 , 0 - 1 - 1 .
E r a t h ,  s u g a r  m i l l  on W L and ry  S t . ,  1 A p r i l  1967 , 0 - 0 - 2 .
W a sh in g to n  P a r i s h
B o g a lu s a ,  S t .  R o sa  P e a r l  Lane a t  P e a r l  R i v e r ,  10 O c t .  1965, 0 - 1 - 0 .  
West B a to n  Rouge P a r i s h
6 mi E R o sed a le  on La. Hwy 7 6 ,  31 D ec. 1964 , 0 - 3 - 5 .
5 mi E R o s e d a le  on L a .  Hwy 76 , 31 Dec. 1964 , 0 - 2 - 1 .
1 mi N A ddis  on R i v e r  R d . ,  23 O c t .  1965 , 0 - 0 - 2 .
4 .2  m i W B r u s ly  on L a .  Hwy 9 8 9 -1 ,  23 O c t .  1965 , 0 - 0 - 1 .
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P h e r e t im a  h i l g e n d o r f i  (M ic h a e ls e n ,  1892)
1892 P e r i c h a e t a  h i l g e n d o r f i  M ic h a e ls e n ,  ( p a r t )  A rch .
N a t u r g e s c h ic h t e  5 8 :2 3 5 -2 3 7  F i g .  15 (E x c lu d in g  spec im ens  
w i t h o u t  m id v e n t r a l  p r e s e t a l  p a tc h e s  o f  g e n i t a l  m a r k i n g s .
See G a tes , 1958)
1892 P e r i c h a e t a  rok u g o  B e d d a rd ,  Z o o l .  J a h r b . S y s t .  6 :7 5 6 -7 5 9  F i g .
1 - 7 .
1954 Pheretim a h i lg e n d o r f i : G a tes , B u l l .  Mus. Comp. Z o o l. 1 1 1 :2 3 0 -  
234 .
D ia g n o s is  : Q u a d r i t h e c a l ,  s p e rm a th e c a l  p o re s  s m a l l  t r a n s v e r s e  
s l i t s  w i t h  s l i g h t l y  w h i te n e d  m arg in s  i n  6 / 7 - 7 / 8  n e a r l y  1 /2  C a p a r t .  
Fem ale  p o re  s i n g l e ,  m id v e n t r a l  on x i v .  M ale p o re s  u s u a l l y  a b s e n t ;  
when p r e s e n t  m in u te  and l o c a t e d  on th e  l a t e r a l  m arg in  o f  an  e v e r s i b l e  
p a p i l l a ,  c o n ta i n e d  w i t h i n  a  s l i t - l i k e  p a r i e t a l  i n v a g i n a t i o n  on an 
e l e v a t e d  p o r o p h o re ,  u s u a l l y  i n  t h e  s e t a l  c i r c l e  o f  x v i i i  ab o u t  1 /3  C 
a p a r t .  G e n i t a l  m a rk in g s  s m a l l  r a i s e d  c i r c u l a r  t u b e r c u l e s  ( 0 .1 6  mm i n  
d i a m e t e r ) ,  e a c h  w i t h  a  m in u te  c e n t r a l  a p e r t u r e ,  l o c a t e d  i n s i d e  u n p a i r e d ,  
m i d v e n t r a l ,  p r e s e t a l  d e p r e s s io n s  ( 0 . 6 - 1 . 2  mm i n  d ia m e te r )  i n  some o f  
v i - x i ,  o c c a s i o n a l l y  i n  x v i i - x v i i i ,  v e r y  i n f r e q u e n t l y  i n  x i x - x x i .  
C l i t e l l u m  a n n u la r  1 3 /1 4 - 1 6 /1 7 ,  d o r s a l  p o r e s ,  s e t a e  and i n t e r s e g m e n t a l  
fu r ro w s  o b l i t e r a t e d .  S e ta e  s l i g h t l y  l a r g e r  v e n t r a l l y  i n  th e  p r e -  
c l i t e l l a r  r e g i o n ,  b u t  w i t h  i n t e r s e t a l  d i s t a n c e s  n e a r l y  e q u a l ,  1 7 - 3 0 / i i ,  
1 8 - 4 1 / i i i ,  3 5 - 4 3 / i v ,  4 0 - 5 2 / v i ,  4 6 - 6 2 / v i i i ,  4 8 - 6 6 / x i i ,  5 0 - 6 2 /x x ,  
4 6 - 6 0 /x x x ,  v i / 1 9 - 3 0 ,  v i i / 2 0 - 3 1 ,  v i i i / 2 3 - 2 8 ,  x v i i i / 1 7 - 2 0 .  F i r s t  d o r s a l  
p o re  u s u a l l y  a t  1 2 /1 3 .  Prostom ium  e p i l o b i c  w i t h  open  to n g u e .  L e n g th ,  
85-215  mm. D ia m e te r ,  5 -9  mm. Segm en ts , 9 2 -1 1 6 .
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S e p ta  5 /6 -Ô /7  and 1 1 /1 2 -1 3 /1 4  s l i g h t l y  t h i c k e n e d ,  8 / 9 - 9 / 1 0  a b s e n t .  
I n t e s t i n e  b e g in n in g  i n  x v .  I n t e s t i n a l  c a e c a  m a n i c a t e ,  a r i s i n g  i n  x x v i i  
and e x te n d in g  fo rw a rd  t o  a b o u t  x x i i i ,  w i t h  6-10  s e c o n d a ry  c a e c a ,  th e  
d o r s a l - m o s t  th e  l o n g e s t .  T y p h lo s o le  low and l a m e l l i f o r m ,  a r i s i n g  i n  
x x v i i  and e n d in g  i n  r e g i o n  o f  I x x i - l x x i x .  H e a r t s  o f  x e s o p h a g e a l  when 
p r e s e n t  b u t  u s u a l l y  l a c k i n g ,  t h o s e  o f  x i - x i i i  l a t e r o - e s o p h a g e a l . T e s t i s  
s a c s  u n p a i r e d  and v e n t r a l  i n  x  and x i .  Sem inal v e s i c l e s  i n  x i  and x i i .  
P r o s t a t e s  p r e s e n t  i n  x v i - x x  o n ly  when m ale  t e r m i n a l i a  a r e  p r e s e n t ,  
w i t h  m u sc u la r  U -shaped  d u c t  5 -6  mm lo n g ,  t h i n n i n g  a t  b o t h  p r o s t a t e  and 
p a p i l l a  o f  m ale  p o r o p h o re .  I n  ab sen ce  o f  m ale  t e r m i n a l i a ,  t h e  v a s a  
d e f e r e n t i a  end  b l i n d l y  i n  x v i i - x x x  w i t h o u t  p a s s i n g  i n t o  p a r i e t e s .  
S p e rm athecae  i n  v i i  and v i i i .  S p e rm a th e c a l  d u c t  w i t h  t h i c k  m u sc u la r  
w a l l ,  s h o r t e r  th a n  a m p u l la .  Am pulla  w i t h  t h i n  w a l l  and numerous 
w r i n k l e s ,  d o r s o v e n t r a l l y  f l a t t e n e d .  D iv e r t i c u lu m  a r i s i n g  from  m edian  
f a c e  o f  d u c t ,  l o n g e r  t h a n  combined l e n g t h s  o f  d u c t  and a m p u l la ,  s t a l k  
w i t h  m u sc u la r  w a l l .  Sem ina l chamber w i t h  t h i n n e r  w a l l ,  s l i g h t l y  l a r g e r  
i n  d ia m e te r  th a n  s t a l k .  G e n i t a l  m ark ing  g la n d s  c o e lo m ic ,  w i t h  lo n g  
s t a l k ,  one f o r  e a c h  t u b e r c u l e  i n  t h e  m i d v e n t r a l ,  p r e s e t a l  p a t c h e s .
S in ce  th e  o r ig in a l  d e s c r ip t io n  o f  M ich aelsen  (1892) in c lu d e s  
specim ens o f  a t  l e a s t  one o th e r  s p e c ie s ,  the above d ia g n o s is  i s  a 
com p osite  taken from la t e r  a d d it io n s  to  th e  m orphology o f  th e  s p e c ie s  
(H a ta i, 1930; G a te s , 1954, 1958 ; K obayashi, 1937, 1938; Yamaguchi,
1930a , 1 9 6 2 ) .  P. h i l g e n d o r f i  i s  c h a r a c t e r i z e d  by  t h e  m i d v e n t r a l ,  
p r e s e t a l  p a tc h e s  o f  g e n i t a l  m ark in g s  and i d e n t i f i c a t i o n s  o f  worms 
w i t h o u t  t h e s e  p a tc h e s  i s  u n a c c e p t a b l e  (G a te s ,  1 9 5 8 ) .
D i s c u s s i o n ; The 54 spec im ens  o f  _P. h i l g e n d o r f i  c o l l e c t e d  i n  
L o u i s i a n a  conform  t o  th e - a b o v e  d i a g n o s i s  w i t h  th e  e x c e p t io n  o f  a
R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.
71
g r e a t e r  t o t a l  l e n g t h ,  218 mm ( L i t e r a t u r e ;  215 mm); i n  t h e  number o f  
s e t a e  on v a r i o u s  se g m e n ts ,  3 8 - 4 5 / i v  ( 3 5 - 4 3 / i v ) ,  4 5 - 5 5 / v i  ( 4 0 - 5 2 / v i ) ,  
5 2 - 6 2 / v i i i  ( 4 6 - 6 2 / v i i i ) ,  5 3 -6 8 /x x  ( 5 0 - 6 2 / x x ) ,  v i / 2 1 - 2 8  ( v i / 1 9 - 3 0 ) ,  
v i i / 2 2 - 2 7  ( v i i / 2 0 - 3 1 ) ,  v i i i / 2 3 - 3 0  ( v i i i / 2 3 - 2 8 ) ;  and i n  a  more p o s t e r i o r  
e x t e n t  o f  t h e  t y p h l o s o l e  b a c k  to  I x x x i i  ( I x x i x ) .
The c l i t e l l a t e ,  a p p a r e n t l y  n o n a u to to m iz e d  spec im ens  i n  t h i s  s tu d y  
ra n g e d  from  81 -218  mm lo n g  and from  5 -9  mm i n  d i a m e te r ,  t h e  number o f  
segm ents  r a n g e d  from  9 7 -1 1 4 .  The a v e ra g e  l e n g t h  o f  22 o f  t h e s e  s p e c i ­
mens was 114 mm, th e  a v e ra g e  number o f  segm en ts  was 109 .
T h is  s p e c i e s  i s  e x t r e m e ly  activée and  c r a w ls  r a p i d l y  when d i s t u r b e d  
b u t  does  n o t  jump and t h r a s h  a b o u t  a s  does  _P. d i f f r i n g e n s . I t  may 
a u to to m iz e  a  p o s t e r i o r  p o r t i o n  o f  i t s  body when d i s t u r b e d  as d i d  23 o f  
th e  54 spec im ens  c o l l e c t e d  i n  t h i s  s t u d y .  The l e v e l  o f  au to tom y 
r a n g e d  from  5 0 /5 1 -9 9 /1 0 0  and was a lw ays  i n  t h e  i n t e r s e g m e n t a l  fu r r o w .
The r e c o g n i t i o n  o f  r e g e n e r a t e s  i n  _P. h i l g e n d o r f i  i s  d i f f i c u l t  as 
segm en ts  a r e  a p p a r e n t l y  p ro d u ced  i n  a  s lo w ,  o n e - a t - a - t i m e  manner 
s i m i l a r  t o  t h a t  i n  P .  a g r e s t i s . I n  a d d i t i o n ,  t h e  r e g e n e r a t e d  segm ents  
a r e  o f  t h e  same l e n g t h  as th e  o l d e r  s e g m e n ts ,  m aking r e c o g n i t i o n  by  th e  
u s u a l  means i m p o s s i b l e .  A g ro w th  zone o f  2 s e g m e n ts ,  a s  i n d i c a t e d  by 
t h e  d o r s a l  p o r e s  and i n t e r s e g m e n t a l  fu r ro w s  b u t  w i t h o u t  s e t a e ,  was 
r e c o g n i z e d  i n  r e g e n e r a t e s  o f  84 and 93 s e g m e n ts . A s i m i l a r  g ro w th  zone 
was found  i n  a d u l t s  o f  97 , 104 , 107 , 109 , 110 , 111 , 112 , 113 , and 114 
s e g m e n ts .  U n le s s  e v e ry  spec im en  i n  t h i s  s tu d y  was a  p o s t e r i o r  amputee 
i n  th e  p a s t ,  segm en ts  a r e  added i n  m a tu re  a d u l t s  i n  th e  same m anner as 
i n  r e g e n e r a t i o n .
The f o l l o w i n g  l i s t  shows t h e  number o f  spec im ens  ( i n  p a r e n t h e s e s )  
t h a t  p o s s e s s  t h e  c h a r a c t e r i s t i c  m i d v e n t r a l ,  p r e s e t a l  p a tc h e s  o f  g e n i t a l
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m ark ings  on th e  segm en ts  i n d i c a t e d  by  Roman n u m e ra ls :  v i i i ( 2 0 ) ;  i% (3 ) ;  
v i i i  and i x ( 2 8 ) ; v i i i  and x v i i i ( l ) ;  v i i i ,  i x  and x v i i ( l ) ;  v i i i ,  i x  and 
x v i i i ( I ) .
The f o l l o w i n g  l i s t  shows th e  number o f  t u b e r c u l e s  ( i n  p a r e n t h e s e s )  
w i t h i n  th e  m i d v e n t r a l ,  p r e s e t a l  p a tc h e s  on th e  segm en ts  i n d i c a t e d  by 
Roman n u m e ra ls :  v i i i ( l - 1 3 ) ,  i x ( l l - 2 8 ) ,  x v i i ( 1 7 ) ,  x v i i i ( 3 0 - 3 3 ) .
The specim en w ith  p a tch es in  v i i i  and x v i i i  has a w e l l  develop ed  
m ale porophore on th e  l e f t  s id e  o f  x v i i i  and i s  from th e  Shreveport  
s i t e  in  Caddo P a r is h . Two a c l i t e l l a t e  specim ens from th e  L iv in g s to n  
P a r ish  s i t e  have v e r y  rudim entary m ale pores d e v e lo p in g  on th e  r ig h t  
s i d e .  In  one specim en  th e  g e n i t a l  marking p a tch es are  in  v i i i ,  i x  and 
x v i i ;  w ith  th e  m ale pore in  x v i i .  The o th er  specim en p o s s e s s e s  th e  
g e n i t a l  m arkings in  v i i i ,  i x  and x v i i i ;  w ith  th e  m ale pore in  x v i i i .
From th e above i t  would appear th a t th e r e  i s  a c o r r e la t io n  betw een the  
g e n i t a l  m arkings in  x v i i - x v i i i  and th e  p o s s e s s io n  o f  m ale pores in  
th e se  L o u is ia n a  sp ec im en s. T h is o b se r v a tio n  has n o t been  r e p o r te d  by 
o th er  w ork ers, and i t  i s  im p o ss ib le  to  determ ine from  th e  l i t e r a t u r e  i f  
i t  h o ld s tru e  in  o th er  a r e a s .
Yamaguchi (1931) has  r e c o r d e d  th e  v a r i a t i o n  i n  th e  l o c a t i o n  o f  th e  
m ale  p o r e s  i n  P . h i l g e n d o r f i  from  J a p a n  and fo u n d  10 p e r  c e n t  o f  t h e  
spec im ens  w i t h  m ale  p o r e s ,  w h ic h  o c c u r r e d  i n  x v i ,  x v i i ,  o r  x v i i i .  
Specim ens w i t h  m ale  p o re s  w ere  a l s o  found  i n  K orea  (K o b a y a sh i ,  1937, 
1 9 3 8 ) ,  b u t  t h e y  have  n e v e r  b e e n  d e s c r i b e d  a d e q u a t e l y .
In  th e  specim en w ith  w e l l  develop ed  m ale te r m in a lia  on th e  l e f t  
s id e ,  th e  m ale porophore i s  an e le v a te d  mound about 1 .8  mm in  diam eter  
lo c a te d  in  th e  s e t a l  c i r c l e  o f  x v i i i ,  i t s  p o s te r io r  border o b l i t e r a t in g  
p a rt o f  1 8 /1 9 .  The c e n tr a l  tr a n sv e r se  a p er tu re  o f  th e  porophore le a d s
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t o  a  s h a l lo w  p a r i e t a l  I n v a g i n a t i o n  and i s  s u r r o u n d e d  by numerous w r in k le s  
o f  th e  e p id e r m i s .  The m in u te  m ale  po re  i s  l o c a t e d  on t h e  l a t e r a l  
m arg in  o f  th e  p a p i l l a ,  w h ich  form s th e  r o o f  o f  t h e  s h a l lo w  p a r i e t a l  
i n v a g i n a t i o n .  T h is  p a p i l l a  i s  a p p a r e n t l y  e v e r s i b l e  th ro u g h  th e  open ing  
o f  th e  m ale  p o ro p h o re ,  as e v id e n c e d  by i t s  spongy i n t e r n a l  n a t u r e ,  b u t  
i n  th e  spec im en  a t  hand i t  i s  c o n ta i n e d  w i t h i n  th e  s h a l lo w  p a r i e t a l  
i n v a g i n a t i o n .  T he re  a r e  9 s e t a e  b e tw een  th e  m ale  p o ro p h o re  and th e  
n e rv e  c o rd  on x v i i i  ( F ig u r e s  16 and 1 7 ) .
The p r o s t a t e  i s  p r e s e n t  o n ly  on th e  l e f t  s i d e  e x te n d in g  from  
1 6 / 1 7 - 2 0 /2 1 ,  d i v id e d  i n t o  3 m ain  l o b e s ,  w i t h  s e v e r a l  s m a l l e r  lo b e s  
com posing  e a c h  m ain  l o b e .  The v a s  d e f e r e n s  p a s s e s  i n t o  th e  p r o s t a t i c  
d u c t  c l o s e  t o  t h e  c o n n e c t io n  o f  t h e  l a t t e r  w i t h  t h e  p r o s t a t e
( F ig u r e  1 8 ) .  The m u sc u la r  p r o s t a t i c  d u c t  i s  a b o u t  5 mm lo n g  and a t  i t s
j u n c t i o n  w i t h  th e  p a p i l l a  o f  t h e  m ale  p o r e ,  i t  l o s e s  i t s  m u sc u la r  n a tu r e  
and f u s e s  w i t h  th e  t i s s u e  o f  t h e  p a p i l l a  ( F ig u r e  1 6 ) .
The s t a l k e d  g e n i t a l  m ark in g  g l a n d s ,  one f o r  e a c h  t u b e r c u l e  i n  th e
p a t c h ,  e x te n d  w e l l  i n t o  t h e  coelom  as  c a n  be  s e e n  i n  F i g u r e  1 8 .  The
i n t e r n a l  anatom y o f  t h e s e  g la n d s  was d e s c r i b e d  by  B eddard  (1892a) and 
O hfuch i  (1 9 3 9 ) .
D is t r ib u t io n ; Pheretim a h i lg e n d o r f i  i s  w id e ly  d is t r ib u t e d  in  
Japan, i t s  presumed o r ig in a l  home, h aving been  r e p o r te d  from a l l  four  
main is la n d s  (M ich a e lsen , 1892; Beddard, 1892a; H a ta i, 1930; Yamaguchi, 
1930a; K obayash i, 1 9 3 7 ) .  I t  has a ls o  been  r e p o r te d  from Korea 
(K obayash i, 1938) .
In  th e  U n ited  S t a t e s ,  _P. h i lg e n d o r f i  has been  r e p o r te d  from  
New York, M ich igan , V ir g in ia  (G a tes , 1 9 5 4 ) ;  L o u is ia n a  (G a tes , 1 9 58 ) ;  
and C o n n ecticu t (G a tes, 1966) in  outdoor s i t e s .
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111 t h e  p r e s e n t  s t u d y ,  P. h i l g e n d o r f i  was c o l l e c t e d  i n  7 p a r i s h e s  
a t  8 s i t e s ,  s c a t t e r e d  i n  th e  n o r t h e r n  and s o u th e r n  p o r t i o n s  o f  th e  
s t a t e  (Map 5 ) .  Two o f  t h e  s i t e s  a r e  t h e  m a rg in  o f  a  l a k e  and th e  
f l o o d p l a i n  o f  a  b a y o u ,  where th e  worms may have b e e n  c a r r i e d  by 
f i s h e r m e n .  T hree  o f  t h e  s i t e s  a r e  i n  f lo w e rb e d s  or s i m i l a r  s i t e s  i n  
y a r d s ,  w here  t h e  worms may have b e e n  i n t r o d u c e d  w i t h  e x o t i c  p l a n t s .
T h is  s p e c i e s  was a l s o  fo u n d  i n  a  dump, a  c e m e te r y ,  and a  s a w m i l l ,  a l l  
p l a c e s  w here th e  a c t i v i t i e s  o f  man may w e l l  b e  r e s p o n s i b l e  f o r  t h e  
p r e s e n c e  o f  t h e  worms.
From t h e  above i t  c a n  be  s e e n  t h a t  t h e  d i s t r i b u t i o n  o f  _P. 
h i l g e n d o r f i  i n  L o u i s i a n a  i s  l i m i t e d  t o  a r e a s  i n f l u e n c e d  by  t h e  a c t i v i t i e s  
o f  man and t h a t  i t  has  n o t  a s  y e t  d i s p e r s e d  o v e r  t h e  s t a t e  as  _P. 
d i f f r i n g e n s  has  done .
T h is  l a c k  o f  d i s p e r s a l  may be  due i n  p a r t  t o  t h e  a n n u a l  l i f e  
c y c l e  d e s c r i b e d  f o r  i t  i n  J a p a n  and K o re a ,  i n  w h ich  th e  a d u l t  worms d ie  
i n  th e  f a l l  and  t h e  s p e c i e s  o v e r w in t e r s  i n  t h e  cocoon  (K o b a y a sh i ,
1 9 3 7 ) .  S t i n a u e r  (1951) fou n d  t h a t  cocoons  o f  P . h i l g e n d o r f i  r e q u i r e d  
an  i n c u b a t i o n  p e r i o d  o f  f rom  244-264  days i n  t h e  l a b o r a t o r y  i n  M ic h ig a n ,  
w h i l e  K o b ay ash i  (1937) found  t h a t  t h e  p e r i o d  from  o v i p o s i t i o n  to  
h a t c h i n g  r e q u i r e d  196 days  i n  t h e  f i e l d  i n  K o re a .
I n  L o u i s i a n a ,  a s  w e l l  as  t h e  r e m a in d e r  o f  th e  U n i te d  S t a t e s ,  t h i s  
s p e c i e s  a p p e a r s  t o  have  t h e  same a n n u a l  l i f e  c y c le  a s  t h a t  d e s c r i b e d  
i n  J a p a n  and K o r e a ,  The l a r g e s t  spec im en  o f  P . h i l g e n d o r f i  i n  t h i s  
s tu d y  (218 mm b y  8 mm) was c o l l e c t e d  on  28 O c to b e r  from  th e  L i v in g s t o n  
P a r i s h  s i t e  and was k e p t  i n  t h e  l a b o r a t o r y  u n t i l  6 December, when i t  
d i e d .  C l i t e l l a t e  spec im ens  w ere  c o l l e c t e d  i n  L o u i s i a n a  from  A p r i l  to  
O c to b e r ,  w h i l e  a c l i t e l l a t e  spec im ens  w ere  s e c u r e d  i n  t h e  p e r i o d  o f
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March to  June. Other U n ited  S ta te s  reco rd s  are from th e  p er io d  o f  
May to  Septem ber.
L o c a l i t i e s  ;
A scen sio n  P a r ish
5 .5  mi W P o r t  V in c e n t  on L a .  Hwy 4 2 ,  3 June  1965 , 0 - 0 - 9 .
Caddo P a r ish
S h r e v e p o r t ,  0 .1  mi S C ro ss  Bayou on N Common S t . ,  25 Aug. 1966 , 0 - 0 -2 ,
1 mi W US Hwy 171 on L a .  Hwy 511 , 10 June  1967 , 0 - 1 - 8 .
E a st C a r r o ll  P a r ish
3 .1  mi NW L a .  Hwy 596 on US Hwy 65 , 11 J u l y  1 9 66 , 0 - 0 - 3 .
L a S a lle  P a r ish
1 .3  mi W J e n a  on US Hwy 8 4 ,  20 June  1966 , 0 - 0 - 1 .
L iv in g s to n  P a r ish
2 mi S Walker on G aylord R d . ,  29 O c t .  1964 , 0 - 0 - 1 .
2 mi S W alker on G a y lo rd  R d . ,  21 A p r i l  1965 , 0 - 1 0 - 8 .
2 mi S Walker on G aylord R d . ,  29 May 1965 , 0 - 0 - 1 .
O u a c h i ta  P a r i s h
. M onroe, 0 .2  mi S F o r s y th e  Ave. on 1 9 th  S t . ,  9 Aug. 1966, 0 - 5 - 2 .
S a in t Landry P a r ish
5 .8  mi N Beggs on L a .  Hwy 182 , 24 March 1965 , 0 - 3 - 0 .
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Pheretim a h u p e ic n s is  (M ich a e lsen , 1895)
1895 P e r ic h a e ta  h u p e ie n s is  M ich a e lsen , A bhandl. N a tu rw iss . V er in  
Hamburg 1 3 :3 5 -3 6  F ig .  11 and 12 .
1899 Amyntas h u p e ie n s is : M ic h a e lsen , M it t .  N a tu r h is t ,  Mus. Hamburg 
1 6 : 6 - 8 .
1955 Pheretim a h u p e ie n s is : G rant, P roc. U .S. N at. Mus. 1 0 5 :4 9 -6 3 .
D i a g n o s i s : S e x t h e c a l ,  s p e rm a th e c a l  p o re s  m in u te  and s u p e r f i c i a l ,  
on t h e  a n t e r i o r  m a rg in s  o f  v i i - i x  c l o s e  t o  6 / 7 ,  7 /8  and 8 / 9 ,  a b o u t  1 /9  
C a p a r t .  Fem ale  p o re  s i n g l e ,  m id v e n t r a l  on x i v .  Male p o r e s  m in u te  and 
s u p e r f i c i a l  i n  t h e  c e n t e r  o f  s m a l l  c i r c u l a r  d i s c s  i n  t h e  s e t a l  c i r c l e  
o f  x v i i i ,  a b o u t  1 /6  C a p a r t .  G e n i t a l  m ark in g s  a lw ays  p r e s e n t ,  two p a i r  
on  17 /1 8  and 1 8 /1 9  i n t e r r u p t i n g  t h e s e  i n t e r s e g m e n t a l  f u r r o w s ,  th e  
c e n t e r  o f  t h e  m ark in g s  s l i g h t l y  m edian  to  m ale  p o r e s . C l i t e l l u m  
a n n u la r  1 3 / 1 4 - 1 6 / 1 7 ,  d o r s a l  p o r e s  and i n t e r s e g m e n t a l  fu r ro w s  o b l i t e r a t e d  
b u t  w i t h  s e t a e  p r e s e n t  v e n t r a l l y :  8 - 1 0 / x i v ,  5 - 1 0 /x v ,  1 0 - 1 6 / x v i .  S e ta e  
s m a l l  and  c l o s e l y  c row ded; 6 0 - 7 8 / i i ,  6 0 - 1 0 0 / i i i ,  8 8 - 1 3 2 / v i ,  7 4 - 1 2 1 / v i i i ,  
6 2 - l ü O / x i i ,  7 9 - 8 8 /x x ,  7 4 -8 4 /x x x ,  x v i i i / 8 - 1 8 ,  v i / 1 0 - 1 6 ,  v i i / 1 0 - 1 6 ,  
v i i i / 1 0 - 2 2 .  F i r s t  d o r s a l  p o re  i n  11 /12  o r  1 2 /1 3 .  Prostom ium  e p i l o b i c  
w i t h  open  to n g u e .  L e n g th ,  45 -222  mm. D ia m e te r ,  3 -6  mm. Segm ents , 
9 7 -1 3 8 .
S e p ta  4 / 5  t h i n ,  5 /6 - 1 3 /1 4  p r e s e n t  and more o r  l e s s  m u s c u la r .
S e p ta  8 / 9 - 9 / 1 0  a r e  a l s o  p r e s e n t  and m u s c u l a r . ' I n t e s t i n e  b e g in n in g  i n  
X V .  I n t e s t i n a l  c a e c a  s im p l e ,  a r i s i n g  i n  x x v i i  and e x t e n d i n g  fo rw a rd  
t o  a b o u t  x x i v .  T y p h lo s o le  s im p ly  l a m e l l i f o r m ,  s c a r c e l y  r e c o g n i z a b l e  
i n  x v i - x x v i ,  more e v i d e n t  f o l l o w i n g  x x v i i  and e n d in g  i n  th e  r e g i o n  
I x x x i i i - x c i i ,  H e a r t s  o f  x - x i i i  l a t e r o - e s o p h a g e a l .  T e s t i s  s a c s  
u n p a i r e d ,  U -sh ap ed  and v e r t i c a l  i n  x and x i .  Sem ina l v e s i c l e s  i n  x i
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and x i i ,  th o s e  o f  x i  e n c lo s e d  w i t h i n  t h e  t e s t i s  s a c  o f  x i .  P r o s t a t e s  
i n  x v i ,  x v i i - x v i i i ,  x i x ;  w i t h  m u sc u la r  C o r  S -sh ap e d  d u c t  2 -4  mm lo n g .  
Vas d e f e r e n s  p a s s i n g  i n t o  p r o s t a t i c  d u c t  c l o s e  t o  th e  c o n n e c t io n  o f  th e  
l a t t e r  w i t h  t h e  p r o s t a t e .  A n t e r i o r  p a i r  o f  sp e rm a th e c a e  l o c a t e d  i n  v i i ,  
p o s t e r i o r  two p a i r  u s u a l l y  c o n ta i n e d  w i t h i n  v i i i .  M u scu la r  s p e rm a th e c a l  
d u c t  s h o r t e r  t h a n  s l i g h t l y  e n l a r g e d  a m p u l la .  Am pulla  n o t  s h a r p l y  
d em arca red  from  d u c t .  D iv e r t i c u lu m  a r i s i n g  from  a n t e r i o r  f a c e  o f  d u c t  
a t  p a r i e t e s ,  n e a r l y  tw ic e  as lo n g  as  com bined l e n g t h s  o f  d u c t  and 
a m p u l la .  S t a l k  o f  d i v e r t i c u l u m  w i t h  many i n t e r n a l  c o n v o l u t i o n s .
Sem inal chamber sm a ll and s p h e r ic a l  a t  extrem e e n t a l  end o f  d iv e r ticu lu m . 
G e n ita l markihg g lands low and c o n fin e d  t o ,  or ex te n d in g  o n ly  s l i g h t l y  
above p a r ie t e s .
The above d i a g n o s i s  i s  a  c o m p o s i te  t a k e n  from  r e f e r e n c e s  c o v e r in g  
specim ens  from  C h in a ,  J a p a n ,  K o re a ,  and th e  U n i te d  S t a t e s  (M ic h a e ls e n ,  
1895 , 1899b; Chen, 1933; G a te s ,  1937c , 1939, 1954, 1958; K o b a y a s h i ,
1938; G r a n t ,  1 9 5 5 ) .  M ic h a e ls e n  (1895) s t a t e d  t h a t  t h e  s p e c i e s  
p o s s e s s e d  two p a i r  o f  sp e rm a th e c a e  b u t  c o r r e c t e d  t h i s  t o  t h r e e  p a i r  i n  
a  l a t e r  (1899b) p u b l i c a t i o n .
D i s c u s s i o n ; The 78 spec im ens  o f  P .  h u p e i e n s i s  c o l l e c t e d  i n  
L o u i s i a n a  confo rm  w e l l  w i t h  th e  above d i a g n o s i s .  The s e t a l  c o u n ts  i n  
L o u i s i a n a  sp ec im ens  c l o s e l y  a p p ro x im a te  t h o s e  r e c o r d e d  ( i n  p a r e n t h e s e s )  
i n  t h e  l i t e r a t u r e :  9 1 - 1 0 3 / iv  (no r e c o r d ) ,  1 0 0 - 1 2 7 /v i  ( 8 8 - 1 3 2 / v i ) ,  
9 2 - 1 1 9 / v i i i  ( 7 4 - 1 2 1 / v i i i ) ,  7 2 -8 4 /x x  ( 7 9 - 8 8 / x x ) ,  v i / 8 - 1 5  ( v i / 1 0 - 1 6 ) ,  
v i i / 8 - 1 6  ( v i i / 1 0 - 1 6 ) ,  v i i i / 9 - 1 6  ( v i i i / 1 0 - 2 2 ) ,  i x / 9 - 1 5  (no r e c o r d ) ,  
x v i i i / 1 0 - 1 7  ( x v i i i / 8 - 1 8 ) .
The 25 c l i t e l l a t e ,  n o n a u to to m iz e d  spec im ens  i n  t h i s  s t u d y  ra n g e d  
from  111-150  mm lo n g  and from  3 -5  mm i n  d i a m e te r ,  t h e  number o f
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segm ents ranged from 1 2 1 -1 4 6 .  The average le n g th  o f  th e se  specim ens  
was 123 mm and th e  number o f  segm ents averaged  1 3 4 .  The 146 segm ents 
found in  a L o u is ia n a  specim en exceed  th e  form er maximum of 138 segm ents 
r e p o r te d  by Chen ( 1 9 3 3 ) ,  b u t the lo n g e s t  L o u is ia n a  specim en (15Ü mm) i s  
somewhat s h o r te r  than th e  lo n g e s t  specim en Chen found in  China (222 mm).
The p o s t e r i o r  end  o f  th e  t y p h l o s o l e  i n  L o u i s i a n a  spec im ens  (x c - c )  
i s  somewhat more p o s t e r i o r  t h a n  h as  b e e n  r e c o r d e d  i n  th e  l i t e r a t u r e  
( I x x x i i i - x c i i ) .
E i g h te e n  o f  t h e  spec im ens  i n  t h i s  s tu d y  a u to to m iz e d  when th e y  
w ere  c o l l e c t e d ,  b u t  no spec im en  was found  i n  w h ich  r e g e n e r a t i o n  had 
o c c u r r e d .
The g e n i t a l  m arkings lo c a te d  in  1 7 /1 8  and 1 8 /19  m easured from  
0 .4 8 - 0 .7 2  mm in  d iam eter in  c l i t e l l a t e  L o u is ia n a  sp ec im en s, th e  g r e a te r  
diam eter reco rd ed  in  specim ens w ith  maximal c l i t e l l a r  developm ent 
(F igu re 1 9 ) .  The s i z e  o f  th e se  g e n i t a l  m arkings has n ever been  r e p o r te d  
in  th e  l i t e r a t u r e .
L iv in g  sp ec im ens  o f  P . h u p e i e n s i s  i n  L o u i s i a n a  w ere  found  w i t h  
th e  same g re e n  c o l o r a t i o n  and  c h a r a c t e r i s t i c  odor  r e s e m b l in g  t h a t  o f  
raw  c a r r o t s ,  r e c o r d e d  by  Chen (1933) and G a te s  (1 9 3 7 c ) .  T h is  s p e c i e s  i s  
l e s s  a c t i v e  t h a n  t h e  o t h e r  s p e c i e s  o f  P h e r e t im a  o c c u r r i n g  i n  L o u i s i a n a ,  
and when rem oved from  t h e  s o i l  i t  c o i l s  i n t o  a  r a t h e r  t i g h t  s e r i e s  o f  
c o n v o lu t io n s  and r e m a in s  i n a c t i v e .  D u r in g  r a i n ,  t h i s  s p e c i e s  had  b e e n  
c o l l e c t e d  w h i le  i t  was c r a w l i n g  on s id e w a lk s  o f  t h e  LSU cam pus.
D i s t r i b u t i o n ; P h e r e t im a  h u p e ie n s i s  i s  w id e ly  d i s t r i b u t e d  i n  C h in a ,  
i t s  presum ed o r i g i n a l  home (M ic h a e ls e n ,  1895; Chen, 1 9 3 3 ) .  I t  has  a l s o  
b e e n  r e p o r t e d  from  J a p a n  (M ic h a e ls e n ,  1 8 9 9 b ) ;  K orea  (K o b a y a sh i ,  1 9 38 ) ;  
and Taiwan ( T s a i ,  1964) . I n  th e  U n i te d  S t a t e s  i t  has  b e e n  r e p o r t e d
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from P en n sy lv a n ia  (Chen, 1 9 33 ) ;  M aryland, D i s t r i c t  o f  Columbia (G a tes , 
1 9 3 7 c ) ;  L o u is ia n a  (Harman, 1 9 5 2 ) ;  Arkansas (C ausey, 1 9 5 3 ) ;  L o u is ia n a , 
New York (G a te s , 1 9 5 4 ) ;  C o n n e c tic u t, New York (G rant, 1 9 5 5 ) ;  M aryland, 
New York (G a te s , 1 9 5 8 ) ;  K entucky, T enn essee (G a te s , 1 9 6 3 ) ;  P en n sy lvan ia  
( B h a t t i ,  1 9 6 5 ) ;  and Utah (G a tes , 1967) in  ou tdoor s i t e s .  I t  has a ls o  
b een  r e p o r te d  from green h ou ses in  M aine, C o n n e c t ic u t, and New York 
(G a te s , 1 9 6 3 ) .
I n  L o u i s i a n a ,  P .  h u p e i e n s i s  was c o l l e c t e d  from  11 p a r i s h e s  a t  15 
s i t e s  s c a t t e r e d  i n  s o u th e r n  and c e n t r a l  L o u i s i a n a  (Map 6 ) .  F iv e  o f  
t h e  s i t e s  a r e  t h e  f l o o d p l a i n s  o f  bayous  o r  r i v e r s  o r  t h e  m arg in s  o f  
l a k e s ,  w here  i t  may have  b e e n  c a r r i e d  by  f i s h e r m e n .  S ix  o f  th e  s i t e s  
a r e  i n  y a r d s ,  w here  i t  may have b een  i n t r o d u c e d  w i t h  e x o t i c  p l a n t s .  I t  
was a l s o  found  a t  2 s i t e s  i n  b o t a n i c a l  g a r d e n s ,  w h ich  i t  may have 
r e a c h e d  by  th e  same m e a n s . I t  was found  a t  one s i t e  e a c h  i n  a  dump and 
a  r o a d s i d e  d i t c h .  The L o u i s i a n a  d i s t r i b u t i o n  o f  t h i s  s p e c i e s  a p p e a r s  
t o  b e  th e  r e s u l t  o f  t h e  a c t i v i t i e s  o f  man, a s  i t  was se ldom  found  i n  
a r e a s  away from  t h e  h a b i t a t i o n s  o r  a c t i v i t i e s  o f  man.
Specim ens w ith  s l i g h t  c l i t e l l a r  developm ent were found in  
L o u is ia n a  in  e v e r y  se a so n  o f  th e  y e a r , b u t maximal developm ent o f  th e  
c l i t e l l u m  was found o n ly  in  O ctob er . Specim ens from December 
c o l l e c t i o n s  appear to  have a p o s tse x u a l c l i t e l l u m .  From th e  above i t  
would appear th a t  cocoons are  produced "n O ctober and h a tch  in  th e  
s p r in g . Immature specim ens were found o n ly  in  May.
L o c a l i t i e s ;
A v o y e lle s  P a r ish
2 .7  m i E B o r d e l o n v i l l e  on L a .  Hwy 4 5 1 ,  20 M arch 1966 , 0 - 9 - 1 .
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B e a u re g a rd  P a r i s h
L o n g v ille  Lalce on L a .  Hwy 110, 1 May 1966 , 0 - 7 - 1 .
C oncordia P a r ish
4 mi W Shaw on L a .  Hwy 910 , 19 M arch 1966 , 0 - 0 - 5 .
E a st Baton Rouge P a r ish
L. S. U. Campus, b e s i d e  Dodson Pond, 3 May 1964, 0 - 5 - 2 ,
L. S. U. Campus, b e s i d e  L i b r a r y ,  4 O c t .  1964, 0 - 0 - 1 0 .
L. S. U. Campus, b e s id e  Dodson Pond, 30 D ec. 1964, 0 - 0 - 2 ,
McDonald A ve. near H ighland R d ., 7 A p ril 1965, 0 - 5 - 7 .
L. S. U. Campus, Audubon H a l l ,  29 May 1965 , 1 - 1 - 2 .
L. S. U. Campus, b e s i d e  L i b r a r y ,  10 J u l y  1965, 0 - 0 - 1 .
L. S. U. Campus, b e s i d e  f o o t b a l l  s t a d iu m ,  15 Dec. 1965, 0 - 2 - 2 .
I b e r i a  P a r i s h
Avery I s l a n d ,  J u n g le  G arden , Timber bamboo, 27 A p r i l  1965, 0 - 0 - 1 .  
I b e r v i l l e  P a r i s h
2 .7  mi NW S u n sh in e  on L a .  Hwy 337 , 6 D ec. 1964, 0 - 0 - 4 .
O r le a n s  P a r i s h
Audubon P a r k ,  26 June  1965 , 0 - 0 - 3 .
P o in te  Coupee P a r ish
3 .2  mi N O sca r  on L a .  Hwy 1 ,  14 March 1965 , 0 - 3 - 0 .
S a i n t  C h a r le s  P a r i s h
2 .4  mi NW Norco on  US Hwy 61 , 21 F e b .  1965 , 0 - 0 - 1 .
T e r re b o n n e  P a r i s h
2 .3  mi SE G ibson  on  US Hwy 90, 8 A p r i l  1967 , 0 - 2 - 0 .
West Baton Rouge P a r ish
1 m i N A dd is  on R iv e r  R d . ,  23 O c t .  1965 , 0 - 0 - 1 .
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P h e re t im a  minima ( H o r s t ,  1893)
1893 P e r ic h a e ta  minima H o rst, ^  Weber, M ., Z o o l. E rgeb , R e ise  
N ie d e r la n d isc h  O st-In d ie n  3 :6 6 -6 8  F ig .  2 7 .
1942 P h e re t im a  h u m i l i s  G a te s ,  B u l l .  Mus. Comp. Z o o l .  8 9 :1 2 0 -1 2 2 .
1961 Pheretim a m inim a: G a te s , Z o o l .  Meded. R ijksm us. L eid en  3 7 :2 9 8 -  
304.
D i a g n o s i s : B i t h e c a l ,  s p e rm a th e c a l  p o r e s  m in u te  and s u p e r f i c i a l ,  
w id e ly  s e p a r a t e d  i n  5 / 6 .  Fem ale  p o re  s i n g l e ,  m i d v e n t r a l  on x i v .  Male 
p o re s  m in u te  and s u p e r f i c i a l ,  e a c h  on a  c i r c u l a r  p o ro p h o re  i n  t h e  s e t a l  
c i r c l e  o f  x v i i i ,  a b o u t  1 /3  C a p a r t .  G e n i t a l  m a r k in g s ,  when p r e s e n t ,  
s m a l l  c i r c u l a r  t u b e r c u l e s  w i t h  a c e n t r a l  t r a n s l u c e n c e ,  p a i r e d  and 
p r e s e t a l  n e a r  s p e rm a th e c a l  p o re  l e v e l  o r  more m e d i a l l y  i n  some o f  
v - v i i i ,  r a r e l y  p o s t s e t a l  i n  v i  n e a r  s p e r m a th e c a l  p o re  l e v e l ;  u n p a i r e d  
and m ed ia n ,  p r e s e t a l  i n  some o f  x v i i ,  x i x - x x i .  C l i t e l l u m  a n n u la r  
1 3 /1 4 -1 6 /1 7 ,  d o r s a l  p o r e s  and  i n t e r s e g m e n t a l  fu r ro w s  o b l i t e r a t e d ,  w i t h  
3-12 s e t a e  v e n t r a l l y  i n  x v i .  S e ta e  c l o s e l y  crow ded i n  p r e c l i t e l l a r  
r e g i o n ,  f u r t h e r  a p a r t  p o s t e r i o r l y ,  4 0 - 5 5 / i i ,  4 0 - 4 7 / i i i ,  c a .  7 5 / v i ,  
6 0 / v i i ,  4 5 - 5 8 / v i i i ,  4 6 - 5 2 / x i i ,  3 8 -4 4 /x x ,  v / 2 6 - 2 9 ,  v i / 2 7 - 3 3 ,  x v i i i / 6 - 1 0 .  
F i r s t  d o r s a l  p o re  a t  1 1 / 1 2 - 1 2 /1 3 .  Prostom ium  e p i l o b i c  w i t h  open  
to n g u e .  L e n g th ,  20 -56  mm. D ia m e te r ,  1 .5 - 2  mm. Segm ents , 7 5 -9 7 .
Sep ta  5 / 6 - 7 / 8  and 1 0 /1 1 -1 1 /1 2  somewhat th ic k e n e d , 8 /9  c o m p le te , 
or p r e se n t  o n ly  v e n t r a l ly ,  membranous, 9 /1 0  a b s e n t . I n t e s t in e  
b e g in n in g  in  x v . I n t e s t in a l  c a eca  s im p le , a r i s in g  in  x x v i i  and 
e x te n d in g  forw ard to  about x x iv .  T y p h lo so le  s im p ly  la m e llifo r m , 
a r is in g  in  x x v i i  and e x te n d in g  back to  r e g io n  o f  x l v i i i - l x i v .  H earts  
o f  x - x i  ( la t e r o ? )  e so p h a g e a l, th o se  o f  x i i - x i i i  la t e r o -e s o p h a g e a l .  
T e s t is  sa c s  u n p a ired , U -shaped to  annular in  x  and x i .  Sem inal
R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.
82
v e s i c l e s  i n  x i  and x i i ,  t h o s e  o f  x i  i n c l u d e d  w i t h i n  t e s t i s  sac  o f  x i .  
P r o s t a t e s  i n  some o r  a l l  o f  x v i - x i x ,  m u sc u la r  d u c ts  1 -2  mm lo n g ,  
t w i s t e d  o r  i n  h a i r  p i n  l o o p .  Sperm athecae  i n  v i .  Non m u sc u la r  
s p e r m a th e c a l  d u c t  as  lo n g  or lo n g e r  t h a n  a m p u l la .  D iv e r t i c u lu m  as long  
o r  lo n g e r  t h a n  com bined l e n g t h s  o f  d u c t  and a m p u l la ,  a r i s i n g  from  
m ed ian  f a c e  o f  d u c t .  E n t a l  p o r t i o n  o f  d i v e r t i c u l u m  c o n s t r i c t e d  i n t o  2 
o r  3 s e m in a l  c h am b ers ,  s e p a r a t e d  from  e a c h  o t h e r  by  a  s h o r t  n e c k - l i k e  
r e g i o n .  G e n i t a l  m ark in g  g la n d s  s t a l k e d  and coe lo m ic  o r  bound down to  
p a r i e t e s .
S in c e  th e  o r i g i n a l  d e s c r i p t i o n  o f  H o r s t  (1893) l a c k s  many d e t a i l s ,  
t h e  above d i a g n o s i s  i s  t a k e n  from  th e  r e f e r e n c e s  o f  G a te s  (1942b , 1961, 
MS), who has  exam ined  t h e  ty p e  sp e c im e n .  I n  t h e  r e e x a m in a t io n  o f  t h e  
ty p e  m a t e r i a l .  G a te s  (1961) s t a t e s  t h a t  th e  sp e rm a th e c a e  a r e  i n  v i  
o p e n in g  a t  5 /6  and n o t  i n  v i i  as  r e c o r d e d  by  H o rs t  (1 8 9 3 ) .
D i s c u s s i o n : The 23 spec im ens  o f  _P. m inim a c o l l e c t e d  i n  L o u i s i a n a  
con fo rm  w e l l  w i t h  t h e  above d i a g n o s i s .  W ith o u t  e x c e p t i o n ,  t h e s e  
L o u i s i a n a  spec im ens  l a c k  g e n i t a l  m a r k in g s .  G e n i t a l  m ark in g s  w ere  a l s o  
l a c k i n g  i n  a  s e r i e s  o f  6 spec im ens  d e s c r i b e d  by  G a te s  (1942b) from  
R angoon, Burma.
The ran ges o f  s e t a l  numbers in  L o u is ia n a  specim ens correspond  
c l o s e l y  w ith  th o se  reco rd ed  ( in  p a r e n th e se s)  in  the l i t e r a t u r e ;
3 4 - 4 0 / i i  ( 4 0 - 5 5 / i i ) ,  3 9 - 4 4 / i i i  ( 4 0 - 4 7 / i i i ) ,  4 0 - 5 1 / i v  (no r e c o r d ) ,  
5 0 - 6 0 / v i  ( c a .  7 5 / v i ) ,  4 8 - 6 0 / v i i i  ( 4 5 - 5 8 / v i i i ) ,  3 8 -4 4 /x x  ( 3 8 - 4 4 / x x ) 
( 3 8 - 4 4 / x x ) ,  v /2 1 -2 4  ( v / 2 6 - 2 9 ) ,  v i / 2 2 - 2 5  ( v i / 2 7 - 3 3 ) ,  x v i i i / 2 - 8  
( x v i i i / 6 - 1 0 ) .
The ty p h lo s o le  in  th e se  L o u is ia n a  specim ens ends in  th e  r e g io n  o f  
I v i - l i x ,  w e l l  w ith in  th e  r e p o r te d  range fo r  th e  s p e c ie s  ( x l v i i i - l x i v ) .
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The 12 n o n a u to to m iz e d  spec im ens  i n  t h i s  s tu d y  ra n g e d  from  21-35  
mm lo n g  and from  1 .5 - 2  mm i n  d i a m e te r ,  t h e  number o f  segm en ts  r a n g e d  
from  7 6 -9 7 .  The a v e ra g e  l e n g t h  o f  t h e s e  spec im ens  was 28 mm, and 
t h e  number o f  segm en ts  a v e ra g e d  8 4 .
P . m inima i s  a  v e r y  a c t i v e  s p e c i e s  t h a t  jumps and t h r a s h e s  a b o u t  
on th e  g round  when d i s t u r b e d .  I n  s u c h  i n s t a n c e s  i t  may a u to to m iz e  a 
p o s t e r i o r  p o r t i o n  o f  th e  body as d id  4 o f  t h e  23 spec im ens  c o l l e c t e d  
i n  t h i s  s t u d y .  The l e v e l  o f  au to tom y  r a n g e d  from  5 0 /5 1 -7 1 /7 2  and was. 
a lw ays i n  t h e  i n t e r s e g m e n t a l  f u r r o w .
T h re e  p o s t e r i o r  r e g e n e r a t e s  w ere  o b s e rv e d  i n  t h i s  s t u d y .  I n  t h e  
f i r s t  worm o f  66 s e g m e n ts ,  t h e  l a s t  7 segm en ts  had b e e n  r e g e n e r a t e d .  
The se co n d  o f  72 segm en ts  had  r e g e n e r a t e d  15 s e g m e n ts . The t h i r d  o f  
76 segm en ts  had  r e g e n e r a t e d  10 s e g m e n ts .  The r e g e n e r a t e d  segm en ts  c a n  
b e  r e c o g n i z e d  by t h e i r  s h o r t e r  l e n g t h  and s m a l l e r  d i a m e t e r .
Only  one o f  t h e  22 c l i t e l l a t e  sp ec im en s  p o s s e s s e d  s e t a e  on th e  
c l i t e l l u m  and i n  t h a t  i n s t a n c e  t h e r e  w ere  o n ly  2 s e t a e  v e n t r a l l y  on 
x v i .
F i v e  sp ec im ens  o f  _P. m inim a from  L o u i s i a n a  p o s s e s s  s p e rm a th e c a e ,  
f o u r  a r e  from  th e  Avery I s l a n d  c o l l e c t i o n s  i n  I b e r i a  P a r i s h ,  and one 
spec im en  w i t h  a  s i n g l e  s p e rm a th e c a  on th e  l e f t  i s  from  t h e  L in c o ln  
P a r i s h  c o l l e c t i o n .  The r e m a in in g  18 sp e c im en s  t h a t  l a c k  s p e rm a th e c a e  
a r e  p a r t h e n o g e n e t i c  A morphs a c c o r d in g  to  t h e  te r m in o lo g y  o f  G a te s  
(1 9 5 6 ) .  One sp e c im en  h as  a  s i n g l e  s p e rm a th e c a  on th e  r i g h t  a t  5 /6  and 
i s  an  i n t e r m e d i a t e  ( I )  m orph . Two spec im ens  p o s s e s s  a  s i n g l e  sperm a­
t h e c a  on t h e  l e f t  a t  5 / 6 ,  a l s o  I  m o rp h s .  Two spec im ens  p o s s e s s  a  p a i r  
o f  s p e rm a th e c a e  a t  5 / 6 ,  i n  one sp e c im en  sperm  w ere o b s e rv e d  i n  t h e  3 
s e m in a l  cham bers  a f t e r  t h e  s p e rm a th e c a  had  b e e n  c l e a r e d  i n  x y le n e  and
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m ounted i n  H a r le c o  s y n t h e t i c  r e s i n .  The s p e c i e s  a p p e a r s  t o  r e p r o d u c e  
i n  t h e  no rm al h e r m a p h r o d i t i c ,  b i p a r e n t a l  m anner a t  Avery I s l a n d ,  a t  
l e a s t  th o s e  spec im ens  w i t h  s p e rm a th e c a e  may, s i n c e  sperm  had  b e e n  
ex c h an g e d .
A l l  o f  t h e  sp e rm a th e c a e  i n  th e  sp ec im ens  from  Avery I s l a n d  a r e  
l i k e  t h a t  i l l u s t r a t e d  i n  F i g u r e  20 w i t h  3 s e m in a l  ch am b ers ,  w h i l e  t h a t  
o f  t h e  L in c o ln  P a r i s h  spec im en  i s  somewhat a b n o rm a l,  t h e  d i v e r t i c u l u m  
i s  s h o r t e r  t h a n  t h e  com bined l e n g t h  o f  th e  d u c t  and a m p u l la ,  t h e  s e m in a l  
chamber i s  n o t  c o m p le te ly  d i v id e d  i n t o  3 s e m in a l  c ham bers .
The t e s t i s  s a c  o f  x  and x i  w ere fo u n d  t o  b e  a n n u la r  i n  one 
sp e c im e n .  The t e s t i s  s a c  o f  x i  was found  t o  be  a n n u la r  i n  two o t h e r  
sp e c im e n s ,  and  i n  a l l  t h e  spec im ens  t h e  s e m in a l  v e s i c l e s  o f  x i  w ere  
in c l u d e d  w i t h i n  th e  t e s t i s  s a c  o f  x i ,  th o u g h  th e  d e t e r m i n a t i o n  i s  
d i f f i c u l t  due t o  t h e  s m a l l  s i z e  o f  t h e  s p e c im e n s .  The s e m in a l  v e s i c l e s  
a r e  s m a l l  v e r t i c a l  b o d ie s  i n  a l l  o f  t h e  L o u i s i a n a  spec im ens  and th e y  do 
n o t  f i l l  t h e  c o e lo m ic  c a v i t i e s  o f  t h e i r  r e s p e c t i v e  s e g m e n ts .
Septum 8 /9  was p r e s e n t  o n ly  as  a  membranous v e n t r a l  ru d im e n t  
u n d e r  t h e  g i z z a r d  i n  2 s p e c im e n s .  I n  t h e  r e m a in d e r  o f  th e  spec im ens  
8 /9  was a p p a r e n t l y  a b s e n t .  Septum 9 /1 0  was a b s e n t  i n  a l l  o f  th e  
L o u i s i a n a  s p e c im e n s .
D i s t r i b u t i o n ; P . m inim a was e r e c t e d  f o r  spec im ens  from  J a v a  and 
has  s i n c e  b e e n  r e p o r t e d  from  J a v a ,  A u s t r a l i a ,  Burma, and H aw aii  ( G a te s ,  
1961) . The p r e s e n t  spec im ens  r e p r e s e n t  t h e  f i r s t  r e c o r d s  o f  th e  
s p e c i e s  i n  th e  c o n t i n e n t a l  U n i t e d  S t a t e s .
I n  th e  p r e s e n t  s t u d y ,  _P. m inim a was found  i n  5 p a r i s h e s  a t  10 
s i t e s  a l l  o f  w h ic h  a r e  a r e a s  w here  t h e  worms c o u ld  have b e e n  i n t r o d u c e d  
w i t h  e x o t i c  p l a n t s  (Map 7 ) .  F ou r  o f  t h e  s i t e s  a r e  i n  a  b o t a n i c a l
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garden , fou r o f  th e  s i t e s  are in  flow er  beds in  yards or p ark s, and two 
s i t e s  are in  n u r s e r ie s .  P. minima was never c o l l e c t e d  in  a s i t e  away 
from th e  a c t i v i t i e s  o f  man in  L o u is ia n a .
C l i t e l l a t e  specim ens were c o l l e c t e d  in  March, A p r i l ,  June, and 
A u gu st. N othing can be s a id  con cern in g  the l i f e  h i s t o r y  o f  the s p e c ie s  
from th e p r esen t s e r i e s  b ecau se  no immature specim ens were c o l l e c t e d .  
L o c a l i t i e s ;
E a st Baton Rouge P a r ish
McDonald A ve. near H ighland R d ., 7 A p r il 1965, 0 - 0 - 1 .
W P a r k e r  B lv d .  a t  Dodson A v e . , 8 A p r i l  1965, 0 - 0 - 2 .
I b e r ia  P a r ish
Avery I s la n d , Ju n g le  Garden, Timber Bamboo, 27 A p ril 1965, 0 - 0 - 3 .
Avery I s la n d , Ju n g le  Garden, Sunken garden , 27 A p r il 1965, 0 - 0 - 5 .
Avery I s la n d , Ju n g le  G arden, C am élia garden , 27 A p r il 1965, 0 - 0 - 6 .
Avery I s la n d , Ju n g le  G arden, C actus garden , 27 A p r il 1965, 0 - 0 - 1 .
L in c o ln  P a r ish
R u s to n ,  R i g d e l l ' s  N u r s e r y ,  21 Aug. 1954, 0 - 1 - 1 .  
O r le a n s  P a r i s h  
Audubon P a r k ,  26 June  1965 , 0 - 0 - 1 .  
C h a r t r e s  S t .  a t  U r s u l i n e s  A v e . ,  28 A p r i l  1967 , 0 - 0 - 1 .
Sabine P a r ish
Hodges G a rd e n s , N u r s e r y ,  26 March 1965 , 0 - 0 - 1 .
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P h e re t im a  m o r r i s i  (B e d d a rd ,  1892)
1892 P e r i c h a e t a  m o r r i s i  B ed d a rd ,  P r o c .  Z o o l .  Soc . London 1 8 9 2 :1 6 6 .
1937 P h e re t im a  m o r r i s i : G a te s ,  B u l l .  Mus. Comp. Z o o l .  8 0 :3 6 1 -3 6 3 .
D i a g n o s i s : Q u a d r i t h e c a l ,  s p e r m a th e c a l  p o re s  m in u te  and s u p e r f i ­
c i a l  i n  5 / 6 - 6 / 7 ,  n e a r l y  1 /2  C a p a r t .  Male p o re s  m in u te  and s u p e r f i c i a l  
on s m a l l  d i s c o i d a l  p o ro p h o re s  i n  t h e  s e t a l  c i r c l e  o f  x v i i i ,  a b o u t  1 /3  
C a p a r t .  Fem ale  p o re  m ed ian  on x i v ,  o c c a s i o n a l l y  p a i r e d .  G e n i t a l  
m a r k in g s ,  v e r y  r a r e l y  l a c k i n g ,  s m a l l  d i s c s ;  p r e s e t a l ,  u n p a i r e d  and 
m i d v e n t r a l  n e a r e r  s e t a l  c i r c l e  t h a n  i n t e r s e g m e n t a l  fu r ro w s  i n  some o r  
a l l  o f  v - i x  and x v i i i - x i x ;  p r e s e t a l ,  p a i r e d  (1 -3  p a i r s ) ,  j u s t  m ed ian  to  
t h e  s p e r m a th e c a l  p o re  l e v e l s  o r  more m e d i a l l y  i n  some o f  v i - i x ;  two 
j u s t  m edian  t o  e a c h  m ale  p o ro p h o re  d i s c ,  one p r e s e t a l  and th e  o t h e r  
p o s t s e t a l  fo rm in g  a  t r i a n g l e  s u r r o u n d e d  by  th e  c i r c u l a r  w r i n k le s  o f  
th e  m ale  p o r o p h o re s ;  1 -8  p r e s e t a l  i n  some o f  x v i i - x i x ,  1 -8  p o s t s e t a l  on 
x v i i - x v i i i ,  n e a r e r  t o  i n t e r s e g m e n t a l  fu r ro w s  t h a n  t o  s e g m e n ta l  e q u a to r s  
and m ed ian  t o  m ale  p o r e s .  C l i t e l l u m  a n n u la r  1 3 /1 4 - 1 6 /1 7 ,  o c c a s i o n a l l y  
f a i l i n g  t o  r e a c h  13 /1 4  o r  1 6 /1 7 ,  d o r s a l  p o re s  and i n t e r s e g m e n t a l  
fu r ro w s  o b l i t e r a t e d ,  some s e t a e  u s u a l l y  p r e s e n t  v e n t r a l l y  i n  x i v - x v i .  
S e ta e :  2 3 - 3 9 / i i i ,  4 0 / v ,  4 2 - 5 6 / v i i i ,  4 2 - 5 6 / x i i ,  4 6 - 5 9 /x x ,  v i / 1 6 - 2 8 ,  
x v i i i / 1 0 - 1 7 .  F i r s t  d o r s a l  p o re  a t  1 0 /1 1 .  Prostom ium  e p i l o b i c  w i t h  
open  t o n g u e .  L e n g th ,  4 0 -1 5 0  mm. D ia m e te r ,  2 . 5 - 6  mm. Segm en ts ,  7 5 -1 0 0 ,  
b u t  u s u a l l y  9 2 -9 8 .
S e p ta  8 / 9 - 9 / 1 0  a b s e n t ,  none t h i c k l y  m u s c u la r .  I n t e s t i n e  b e g in n in g  
i n  X V .  I n t e s t i n a l  c a e c a  s im p le  w i t h  s h o r t  v e n t r a l  l o b e s ,  a r i s i n g  i n  
x xv ii*  and e x te n d in g  fo rw a rd  to  a b o u t  x x i v .  T y p h lo s o le  q u i t e  
r u d im e n ta r y  o r  l a c k i n g .  H e a r t s  o f  x  ( l a t e r o ? )  e s o p h a g e a l ,  t h o s e  o f  
x i - x i i i  l a t e r o - e s o p h a g e a l .  T e s t i s  s a c s  p a i r e d  and v e n t r a l  i n  x  and x i .
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Sem inal v e s i c l e s  medium s i z e d  i n  x i  and x i i .  P r o s t a t e s  i n  some o f  
x v i i - x x i i i ,  w i t h  m u s c u la r  U o r  C -sh ap ed  d u c ts  2 -3  mm lo n g .  S p e rm athecae  
i n  v i  and v i i .  S p e rm a th e c a l  d u c t  e l o n g a t e  and s l e n d e r ,  s h o r t e r  t h a n  
p e a r - s h a p e d  a m p u l la .  D iv e r t i c u lu m  a r i s i n g  f rom  a n t e r i o r  f a c e  o f  d u c t  
a t  p a r i e t e s ,  s h o r t e r  o r  l o n g e r  t h a n  combined l e n g t h s  o f  d u c t  and 
a m p u l la ,  s l i g h t l y  and g r a d u a l l y  w idened  e n t a l l y  to  fo rm  se m in a l  cham ber.  
G e n i t a l  m ark in g  g la n d s  s t a l k e d  and c o e lo m ic ,  c o m p o s i te .
S in c e  t h e  o r i g i n a l  d e s c r i p t i o n  o f  B eddard  (1892b) l a c k s  many 
d e t a i l s ,  t h e  above d i a g n o s i s  i s  t a k e n  from  t h e  works o f  G a te s  (1 9 3 7 c ,  
1939, MS), who has  exam ined  m a t e r i a l  r e f e r r e d  t o  th e  s p e c i e s  by 
B e d d a rd ,  and f rom  o t h e r  r e f e r e n c e s  c o v e r i n g  th e  s p e c i e s  (R ig h i  and 
K n ep p e r ,  1965; S im s, 1964; T s a i ,  1 9 6 4 ) .
_ D i s c u s s i o n ; The 138 sp ec im ens  c o l l e c t e d  i n  L o u i s i a n a  con fo rm  w e l l  
w i t h  t h e  above d i a g n o s i s .  The number o f  s e t a e  on v a r i o u s  segm ents  
c o r r e s p o n d  c l o s e l y  w i t h  t h o s e  r e p o r t e d  ( i n  p a r e n t h e s e s )  i n  th e  
l i t e r a t u r e ,  2 9 - 4 1 / i v  (no r e c o r d ) ,  3 2 - 5 1 / v i  (no r e c o r d ) ,  3 5 - 5 4 / v i i i  
( 4 2 - 5 6 / v i i i ) ,  4 8 - 6 4 /x x  ( 4 6 - 5 9 / x x ) ,  v /1 5 - 2 5  (no r e c o r d ) ,  v i / 2 0 - 2 8  
( v i / 1 6 - 2 8 ) ,  v i i / 1 9 - 2 9  (no r e c o r d ) ,  x v i i i / 8 - 2 0  ( x v i i i / 1 0 - 1 7 ) .
The ty p h lo s o le  in  L o u is ia n a  specim ens i s  low and b a r e ly  
la m e llifo r m  b u t r e c o g n iz a b le ,  a r i s in g  in  x x v i i  and end ing in  th e  r e g io n  
o f  I x v - lx x iv .
The c l i t e l l a t e ,  n o n a u to to m iz e d  spec im ens  i n  t h i s  s tu d y  r a n g e d  
from  59-144  mm lo n g  and f rom  3 - 5 .5  mm i n  d i a m e te r ,  t h e  number o f  
segm ents  r a n g e d  from  7 9 -9 7 .  The a v e ra g e  l e n g t h  o f  43 o f  t h e s e  s p e c i ­
mens was 90 mm and th e  number o f  segm en ts  a v e ra g e d  92 .
T h is  s p e c i e s  i s  v e r y  a c t i v e  and when d i s t u r b e d  w i l l  jump and 
t h r a s h  a b o u t  on th e  s u r f a c e  o f  t h e  g ro u n d .  I t  may a u to to m iz e  a
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p o s t e r i o r  p o r t i o n  o f  th e  body i n  s u c h  c i r c u m s ta n c e s  as d id  20 o f  the  
138 spec im ens  c o l l e c t e d  i n  t h i s  s t u d y .  The l e v e l  o f  au to tom y r a n g e d  
from  6 8 /6 9 - 8 9 /9 0 ,  and was a lw ays i n  th e  i n t e r s e g m e n t a l  fu r ro w .
• P o s t e r i o r  r e g e n e r a t e s ,  w h ic h  a r e  r e c o g n i z a b l e  by  th e  s h o r t e r  
l e n g t h  and s m a l l e r  d ia m e te r  o f  th e  r e g e n e r a t e d  s e g m e n ts ,  were 
r e c o g n i z e d  a t  v a r i o u s  l e v e l s  b e tw e en  6 7 /58  and 8 9 /9 0 .  At th e  a n t e r i o r  
l e v e l  16 segm en ts  w ere  r e g e n e r a t e d ,  w h i l e  a t  t h e  more p o s t e r i o r  l e v e l  
3 segm en ts  w ere a d d e d .  S i x t e e n  segm en ts  was t h e  maximum number o f  
r e g e n e r a t e d  segm en ts  o b s e rv e d  i n  t h i s  s t u d y .
R e c o rd s  o f  t h e  l o c a t i o n  o f  th e  g e n i t a l  m a rk in g s  (GMs) w ere  k e p t  
on  111 s p e c im e n s .  The m ost common p a t t e r n  o f  t h e  m id v e n t r a l  GMs was 
one i n  e a c h  o f  v i ,  v i i  and v i i i  (T ab le  1 0 ) .  T h i r t y - n i n e  specim ens  
l a c k e d  m id v e n t r a l  GMs, w h i l e  11 spec im ens  l a c k e d  a l l  p r e c l i t e l l a r  GMs 
(T a b le s  10 and 1 1 ) .  E i g h t  spec im ens  p o s s e s s e d  m id v e n t r a l  GMs b u t  
l a c k e d  t h e  l a t e r a l  p r e c l i t e l l a r  GMs (T a b le  1 1 ) .  The p o s t c l i t e l l a r  GMs 
a r e  q u i t e  v a r i a b l e  i n  t h e i r  l o c a t i o n  and num bers (T a b le  1 2 ) ,  b u t  w i th o u t  
e x c e p t i o n  th e  L o u i s i a n a  spec im ens  a l l  p o s s e s s  t h e  two GMs j u s t  m ed ian  
t o  e a c h  m ale  p o r e ,  one p r e s e t a l  and t h e  o t h e r  p o s t s e t a l  i n s i d e  th e  
w r i n k l e s  o f  t h e  m ale  p o r o p h o r e .  The GMs l i s t e d  i n  T a b le  12 a r e  i n  
a d d i t i o n  t o  t h e  m id v e n t r a l  GMs l i s t e d  i n  T a b le  1 0 .  A common p a t t e r n  o f  
GMs c a n  be  s e e n  i n  F i g u r e s  22 and  2 3 .
D i s t r i b u t i o n ; _P. m o r r i s i  i s  w id e ly  d i s t r i b u t e d  i n  C h in a ,  w h ich  
may b e  i t s  o r i g i n a l  home (G a te s ,  1 9 6 3 ) .  I t  has  a l s o  b e e n  r e p o r t e d  
f rom  Burma, I n d i a ,  T h a i l a n d ,  Malay P e n i n s u l a ,  S u m a tra ,  H a w a i i ,  B a rb a d o s ,  
P e r u ,  B r a z i l ,  A r g e n t i n a ,  C h i l e ,  Cape V erde  I s l a n d s ,  S t .  H e lena  ( G a te s ,  
MS); A s c e n s io n  I s l a n d  (S im s ,  1 9 6 4 ) ;  and Taiw an ( T s a i ,  1 9 6 4 ) .  I n  th e  
U n i t e d  S t a t e s  i t  h a s  b e e n  r e p o r t e d  from  g re e n h o u s e s  i n  New York
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( G a te s ,  1 9 54 ) ;  Maine (G a te s ,  1 9 63 ) ;  and M ich igan  (G a te s ,  1 9 6 6 ) .  I n  
o u td o o r  s i t e s  i t  has  b e e n  r e p o r t e d  from  M i s s i s s i p p i ,  L o u i s i a n a ,  Texas 
( G a te s ,  1 9 5 4 ) .
A lthough P . m o r r is i  has been  in tro d u ced  in to  the n orth ern  U n ited  
S ta te s  by way o f  green h ou ses on numerous o c c a s io n s ,  i t  a p p a ren tly  has 
been  a b le  to  e s t a b l i s h  i t s e l f  ou tdoors o n ly  in  th e  sou th ern  U n ited  
S ta te s  (F lo r id a , L o u is ia n a , M is s i s s ip p i ,  T e x a s ) .
I n  th e  p r e s e n t  s t u d y ,  _P. m o r r i s i  was found  i n  23 p a r i s h e s  a t  40 
s i t e s  i n  s o u t h e r n ,  c e n t r a l ,  and n o r t h e r n  L o u i s i a n a  (Map 8 ) .  N in e te e n  
o f  t h e  s i t e s  a r e  th e  f l o o d p l a i n s  o f  bayous  and r i v e r s  o r  t h e  m arg in s  o f  
l a k e s  and swamps. F i f t e e n  o f  t h e  s i t e s  a r e  i n  f lo w e r  b eds  o r  s i m i l a r  
s i t e s  i n  y a r d s ,  w here  i t  may have  b e e n  i n t r o d u c e d  w i t h  e x o t i c  p l a n t s .
P . m o r r i s i  was a l s o  found  a t  one s i t e  e a c h  i n  a  c e m e te r y ,  a  b o t a n i c a l  
g a rd e n ,  t h e  edge  o f  a  s a l t  m a r s h ,  i n  c u l t i v a t e d  s o i l ,  under  g r a s s l a n d ,  
and i n  th e  r o t t i n g  b a g a s s e  a t  a  s u g a r  m i l l .
I n  t h e  e x tre m e  w e s t e r n  and n o r t h e r n  p a r t  o f  i t s  r a n g e  i n  L o u i s ia n a ,  
_P. m o r r i s i  i s  l i m i t e d  to  y a r d s  and h a s  n o t  d i s p e r s e d  away from  t h e s e  
s i t e s  o f  i n t r o d u c t i o n  as i t  h a s  done i n  t h e  s o u t h e a s t e r n  p o r t i o n  o f  th e  
s t a t e .  W ith  t h e  p a s sa g e  o f  t im e ,  _P. m o r r i s i  c a n  b e  e x p e c t e d  t o  i n c r e a s e  
i t s  r a n g e  i n  t h e  w e s t e r n  and n o r t h e r n  p a r t s  o f  t h e  s t a t e .
C l i t e l l a t e  spec im ens  o f  P . m o r r i s i  w ere  c o l l e c t e d  i n  e v e ry  m onth 
o f  t h e  y e a r  e x c e p t  J a n u a r y ,  J u l y ,  and November. N o th in g  c a n  b e  s a i d  
c o n c e r n in g  th e  l i f e  h i s t o r y  o f  t h i s  s p e c i e s  i n  L o u i s i a n a ,  b e c a u s e  no 
im m ature  spec im ens  w ere  c o l l e c t e d .
L o c a l i t i e s ;
A s c e n s io n  P a r i s h
D o n a l d s o n v i l l e ,  C h a r le s  S t .  a t  L a fo u rc h e  S t . ,  28 A p r i l  1965, 0 - 0 - 1 .
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D o n a ld so n v ille  F a irg ro u n d s, 28 A p r il 1965 , 0 - 0 - 8 .
Assum ption P a r ish
B e l le r o s e ,  on Bayou L afou rch e , 14 A p r il 1967, 0 - 1 - 0 .
Near L afourche P ar. l i n e  on L a. Hwy 1 ,  14 A p r il 1 967 , 0 - 0 - 1 .  
A v o y e lle s  P a r ish
1 mi N B unkie  on US Hwy 71, 29 M arch 1965 , 0 - 0 - 2 .
C a l c a s i e u  P a r i s h  
Moss B l u f f  on L a .  Hwy 378 , 25 March 1967, 0 - 5 - 4 ,
Cameron P a r ish
Cameron, o ld  Henry Home, 20 S e p t . 1966 , 0 - 0 - 2 2 .
Grand C h en ier , near p o s t  o f f i c e ,  21 S e p t . 1966 , 0 - 0 - 3 .
E a st  Baton Rouge P a r ish
L. S. U. Campus, b e s i d e  Dodson Pond, 3 May 1964 , 0 - 0 - 1 .
McDonald A ve. near H ighland R d ., 7 A p r il 1965 , 0 - 0 - 2 .
H ig h la n d  R d . a t  D e n t a t i o n  D r . ,  8 A p r i l  1965 , 0 - 0 - 2 .
W. P a r k e r  B lv d .  a t  Dodson A v e . , 8 A p r i l  1965 , 0 - 0 - 3 .
I b e r ia  P a r ish
Avery I s la n d , Ju n g le  Garden, Timber bamboo, 27 A p r il 1965 , 0 - 2 - 4 .  
I b e r v i l l e  P a r ish
1 mi NW S u n sh in e  on L a .  Hwy 337, 18 O c t .  1964 , 0 - 0 - 2 .
1 .6  mi NW S u n sh in e  on L a .  Hwy 337 , 12 Dec. 1964 , 0 - 0 - 1 0 .
J e f f e r s o n  P a r ish
Grand I s l e ,  C h ig h iz o la  Lane, 9 A p r il 1967 , 0 - 0 - 1 .
J e f f e r s o n  D avis P a r ish
2 .6  mi W J e n n in g s  on US Hwy 9 0 ,  26 M arch 1967 , 0 - 0 - 1 .
L afourche P a r ish
0 .7  m i S L o c k p o r t  on L a .  Hwy 1 ,  9 A p r i l  1967 , 0 - 0 - 1 .
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2 mi NW T hibodaux  on L a .  Hwy 1 ,  9 A p r i l  1967, 0 - 0 - 1 .
O r le a n s  P a r i s h
Audubon P a rk ,  26 June  1965 , 0 - 1 - 6 .
C h a r t r e s  S t .  a t  U r s u l i n e s  A v e . ,  28 A p r i l  1967 , 0 - 1 - 0 .
C ity  Park, Palm Dr. a t  R o o se v e lt  M a ll, 28 A p r il 1967, 0 - 0 - 2 .
C i t y  P a r k ,  S tad ium  D r. a t  R o o s e v e l t  M a l l ,  28 A p r i l  1967, 0 - 0 - 1 .  
L i t t l e  Woods on Hayne D r . ,  28 A p r i l  1967 , 0 - 1 - 3 .
P laquem ines  P a r i s h
3 m i S P o in te  a  l a  Hache on L a .  Hwy 3 9 ,  22 A p r i l  1967 , 0 - 0 - 2 .
5 .8  mi N B o o t h v i l l e  on L a .  Hwy 325 , 22 A p r i l  1967 , 0 - 3 - 5 .
R a p id e s  P a r i s h
A l e x a n d r i a ,  12 A p r i l  1955 , 0 - 0 - 4 .
Red R iv er  P a r ish
0 .4  m i E Red R iv e r  on US Hwy 8 4 ,  26 Aug. 1966, 0 - 0 - 1 .
0 .1  mi E Red R iv e r  on US Hwy 8 4 ,  29 Aug. 1956 , 0 - 3 - 2 .
S a in t C h arles P a r ish
2 .4  mi NW Norco on US Hwy 61 , 21 F e b .  1965 , 0 - 0 - 1 .
1 mi NE US Hwy 61 on W Bonnet Carre S p illw a y  l e v e e ,  13 March 1965,
0 - 1 - 4 .
2 mi NE Norco on E B onnet C a r re  S p i l lw a y  l e v e e ,  20 Dec. 1965, 0 - 1 - 5 .  
S a i n t  James P a r i s h
1 mi S Convent on L a .  Hwy 4 4 ,  5 Dec. 1965 , 0 - 0 - 1 .
S a in t  John The B a p t i s t  P a r ish
2 .5  mi N K i l l o n a  on  L a .  Hwy 18 , 30 A p r i l  1967 , 0 - 0 - 1 .
S a in t  Landry P a r ish
Bayou C o r t a b l e a u  a t  US Hwy 190 , 15 O c t .  1966 , 0 - 1 - 2 .
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S a i n t  Mary P a r i s h
Morgan C i t y ,  c e m e te ry  on Young D r . ,  2 A p r i l  1967, 0 - 0 - 4 .  
T e r re b o n n e  P a r i s h
2 .3  mi SE G ibson  on US Hwy 90 , 8 A p r i l  1967, 0 - 0 - 2 .  
V e r m i l l i o n  P a r i s h
0 .2  mi S K a p la n  on L a .  Hwy 35, 31 March 1967, 0 - 0 - 1 .  
E r a t h ,  s u g a r  m i l l  on  W Landry  S t . ,  1 A p r i l  1967, 0 - 0 - 1 .  
West B a to n  Rouge P a r i s h
1 mi N A ddis on R iv e r  R d . ,  23 O c t .  1965, 0 - 0 - 1 .
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C. Key t o  L o u i s i a n a  S p e c ie s  o f  P h e re t im a
1 .  I n t e s t i n a l  c a e c a  g lo v e - s h a p e d  ( m a n i c a t e ) ...........................................2
1 ' .  I n t e s t i n a l  c a e c a  s im p le  .............................................................................. 3
2 ( 1 ) .  S p e rm a th e c a l  p o re s  a t  5 / 6 - 7 / S ,  w i t h  p a i r e d  a r e a s  o f  t h i n ,
w r i n k l e d  brown e p id e r m is  i n  some o f  i v - x i  . . P . a g r e s t i s
2 '  S p e rm a th e c a l  p o re s  a t  Ô /7 - 7 /8 ,  GMs i n  m id v e n t r a l  p r e s e t a l
p a tch es in  some o f  v i - x i  and x v i i - x x i  . . P . h i lg e n d o r f i
3 ( 1 ' ) .  Male p o r e s  i n v a g i n a t e  ...................................................  P .  c a l i f o r n i c a
3 ' .  Male p o r e s  s u p e r f i c i a l ..................................................................................... 4
4 ( 3 ' ) .  F our p a i r s  o f  s p e rm a th e c a l  p o r e s  a t  5 / 6 - 8 / 9 .  _P. d i f f r i n g e n s
4 ' . L e ss  t h a n  f o u r  p a i r s  o f  s p e r m a th e c a l  p o r e s ...................................... 5
5 ( 4 ' ) .  T h re e  p a i r s  o f  s p e r m a th e c a l  p o r e s  ......................................................  6
5 ' .  L e s s  t h a n  t h r e e  p a i r s  o f  s p e r m a th e c a l  p o res  . . . . . . .  7
6 ( 5 ) .  S p e rm a th e c a l  p o re s  a t  5 / 6 - 7 / 8  ........................  P . hawayana
6 ' .  Sperm athecal pores a t  or j u s t  b eh ind
Ô /7 -8 /9  ................................................................................. P .  h u p e i e n s i s
7 ( 5 ' ) .  Two p a i r s  o f  s p e rm a th e c a l  p o re s  a t  5 / 6 - 6 / 7 .  . P .  m o r r i s i  
7 ' .  One p a i r  o f  s p e rm a th e c a e  i n  v i ....................................... P . m inima
R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.
IV. ECOLOGY
Ranked i n  o r d e r  o f  th e  number o f  s i t e s  a t  w h ich  th e y  w ere 
c o l l e c t e d ,  th e  m ost common s p e c i e s  o f  P h e r e t im a  i n  L o u i s i a n a  i s  _P. 
d i f f r i n g e n s , f o l l o w e d  by  P. haw ayana , P . c a l i f o r n i c a , P. m o r r i s i . P . 
a g r e s t i s , P. h u p e i e n s i s . P. m in im a , and P. h i l g e n d o r f i .
T a b le  1 shows t h e  38 c o m b in a t io n s  o f  t h e  s p e c i e s  o f  P h e r e t im a  
t h a t  o c c u r r e d  a t  448 s i t e s  i n  L o u i s i a n a .  A t o t a l  o f  307 c o l l e c t i o n s  
c o n t a i n e d  o n ly  one s p e c i e s ,  89 c o l l e c t i o n s  c o n t a i n e d  2 s p e c i e s ,  34 
c o l l e c t i o n s  c o n t a i n e d  3 s p e c i e s ,  14 c o l l e c t i o n s  c o n t a i n e d  4 s p e c i e s ,
3 c o l l e c t i o n s  c o n t a i n e d  5 s p e c i e s ,  and one c o l l e c t i o n  c o n t a i n e d  6 
s p e c i e s .
E v e ry  s p e c i e s  o f  P h e r e t im a  i n  L o u i s i a n a ,  e x c e p t  P . h i l g e n d o r f i , 
was fou n d  o c c u r r i n g  s i n g l y  i n  a t  l e a s t  one s i t e .  _P. d i f f r i n g e n s  was 
fo u n d  s i n g l y  a t  274 s i t e s  and i n  a s s o c i a t i o n  w i t h  a t  l e a s t  one o t h e r  
s p e c i e s  a t  102 s i t e s .  A l l  o f  t h e  o t h e r  s p e c i e s  w ere  fo u n d  i n  a s s o c i a ­
t i o n  w i t h  o t h e r  s p e c i e s  more o f t e n  t h e n  t h e y  w ere  found  o c c u r r i n g  
s i n g l y  (T a b le  1 ) .
T a b le  2 shows t h e  t o t a l  number o f  t im e s  t h a t  e a c h  s p e c i e s  was 
fo u n d  i n  a s s o c i a t i o n  w i t h  e v e r y  o t h e r  s p e c i e s .  P. d i f f r i n g e n s  was 
fo u n d  i n  a s s o c i a t i o n  w i t h  e v e r y  o t h e r  s p e c i e s  o f  P h e r e t im a  i n  t h i s  
s t u d y .  I t  o c c u r r e d  w i t h  P .  m inim a a t  4 o f  10 s i t e s  (40%) and was found  
more f r e q u e n t l y  w i t h  e a c h  o f  t h e  o t h e r  s p e c i e s .  P . hawayana was found  
i n  a s s o c i a t i o n  w i t h  e v e ry  o t h e r  s p e c i e s  e x c e p t  P . a g r e s t i s . P . 
c a l i f o r n i c a , _P. h u p e i e n s i s , P .  m in im a , and _P. m o r r i s i  w ere  found  i n  
a s s o c i a t i o n  w i t h  e v e r y  o t h e r  s p e c i e s  i n  t h i s  s t u d y  e x c e p t  P .  a g r e s t i s
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and h i l R e n d o r f l . T h is  i s  due t o  t h e  sm a l l  number o f  t im e s  t h a t  th e  
l a t t e r  two s p e c i e s  w ere  c o l l e c t e d  and t h a t  P. a g r e s t i s  i s  l i m i t e d  i n  i t s  
d i s t r i b u t i o n  to  n o r t h e r n  L o u i s i a n a  (Map 1 ) .  a g r e s t i s  was found  i n  
a s s o c i a t i o n  w i t h  P. d i f f r i n g e n s  and P. h i l g e n d o r f i . P. h i l g e n d o r f i  was 
found  i n  a s s o c i a t i o n  w i t h  _P. a g r e s t i s , P. d i f f r i n g e n s , and P. hawayana 
(T a b le  2 ) .
W hile  P. d i f f r i n g e n s  was found  t o  be  th e  m ost common s p e c i e s  b a s e d  
on t h e  number o f  s i t e s  a t  w h ic h  i t  o c c u r r e d ,  i t  was n o t  c o n s i s t e n t l y  
found  i n  g r e a t e r  numbers t h a n  t h e  o t h e r  s p e c i e s  w i t h  w h ich  i t  was 
a s s o c i a t e d .  N e i th e r  was any o f  t h e  o t h e r  s p e c i e s  fo u n d  t o  be  d i s t i n c t l y  
p red o m in a n t  i n  numbers o v e r  any o t h e r  s p e c i e s  when a l l  s i t e s  a t  w h ich  
t h e y  w ere  a s s o c i a t e d  a r e  c o n s i d e r e d .
At 62 o f  t h e  s i t e s  i n  t h e  p r e s e n t  s t u d y ,  L u m b r ic id a e  w ere  found
i n  a s s o c i a t i o n  w i t h  t h e  v a r i o u s  s p e c i e s  o f  P h e r e t i m a . At 66 o f  th e
s i t e s  D i p l o c a r d i a  and P h e r e t im a  w ere  found  i n  a s s o c i a t i o n .  At 63 s i t e s  
L u m b r ic id a e ,  D i p l o c a r d i a , and P h e r e t im a  w ere  found  i n  a s s o c i a t i o n .  At 
3 s i t e s  M ic r o s c o le x  and P h e r e t im a  w ere  found  i n  a s s o c i a t i o n .  At 3 s i t e s  
S p a r g a n o p h i lu s  and P h e r e t im a  w ere  found  i n  a s s o c i a t i o n .  At 197 s i t e s  
o t h e r  g e n e r a  o f  ea rthw orm s w ere  found  i n  a s s o c i a t i o n  w i t h  P h e r e t im a , 
w h i l e  a t  251 s i t e s  P h e r e t im a  was fo u n d  o c c u r r i n g  a l o n e .  I f  P h e re t im a  i s  
i n d e e d  a b l e  t o  e l i m i n a t e  o t h e r  s p e c i e s  o f  ea rthw orm s from  a r e a s  i n  w h ich
i t  o c c u r s  ( s e e  S te p h e n so n  1930 , p .  6 8 1 ) ,  t h i s  work c a n  b e  u se d  f o r
c o m p a r iso n  w i t h  l a t e r  s u r v e y s .
At 20 s i t e s  i n  w h ic h  P h e r e t im a  w ere  c o l l e c t e d  th e  pH o f  t h e  s o i l  
was m e a s u re d .  _P. c a l i f o r n i c a  was fo u n d  i n  a  pH r a n g e  o f  7 .5  t o  8 . 1 .
_P. d i f f r i n g e n s  was fo u n d  i n  a  pH r a n g e  o f  6 .0  t o  8 . 5 .  P .  hawayana was 
found  i n  a  pH r a n g e  o f  6 .5  t o  8 . 5 .  P . m o r r i s i  was found  i n  a  pH ra n g e
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o f  6 .8  t o  8 . 5 .  P .  h u p e i e n s i s  was found  i n  a  pH o f  7 . 0 .  S c h rea d  (1 9 5 i)  
has  r e p o r t e d  P. h u p e i e n s i s  from  s o i l s  i n  New York w i t h  a  pH v a lu e  
r a n g in g  from  4 .7 2  t o  6 .3 5 .  O lse n  (1928) r e p o r t e d  ea rthw orm s from  s o i l s  
i n  Ohio w i t h  pH v a lu e s  r a n g in g  from  5 .4 5  t o  8 . 7 ,  b u t  h i s  r e p o r t  
c o n t a i n e d  no P h e r e t im a .
The to p o g ra p h y  o f  L o u i s i a n a  v a r i e s  from  a  s o u th e r n  c o a s t a l  p l a i n ,  
w h ich  i n c l u d e s  a  c o a s t a l  m arsh  some 20 m i l e s  w ide  and s l i g h t l y  above 
s e a  l e v e l ,  t o  an  u p la n d  p in e  a r e a  w i t h  e l e v a t i o n s  up t o  500 f e e t .  The 
w ide  d e l t a i c  p l a i n  o f  th e  M i s s i s s i p p i  R iv e r  ru n s  down t h e  e a s t  b o unda ry  
o f  th e  s t a t e  and s p re a d s  o u t  t o  a b o u t  100 m i l e s  w ide  a t  th e  l e v e l  o f  
New O r l e a n s .  A more n e a r l y  c o m p le te  a c c o u n t  o f  th e  to p o g ra p h y  o f  th e  
s t a t e  c a n  be  found  i n  Davis  (1 9 6 5 ) .
The v a r i o u s  s p e c i e s  o f  P h e r e t im a  i n  L o u i s i a n a  a r e  n o t  l i m i t e d  to  
any one d r a in a g e  sy s te m  i n  t h e  s t a t e  and e a c h  s p e c i e s  i s  a l s o  found  i n  
s e v e r a l  d i f f e r e n t  s o i l  and v e g e t a t i o n  ty p e s  (Maps 1 - 9 ) .  T h e re  i s  no 
c o r r e l a t i o n  b e tw e en  th e  n a t u r a l  e c o l o g i c a l  d i v i s i o n s ,  th e  v e g e t a t i o n  
t y p e s ,  o r  t h e  s o i l  ty p e s  i n  L o u i s i a n a  and th e  d i s t r i b u t i o n  o f  P h e re t im a  
s p e c i e s  i n  t h e  s t a t e .
The p resum ed  mode o f  i n t r o d u c t i o n  o f  t h e  v a r i o u s  s p e c i e s  o f  
P h e r e t im a  i n t o  t h e  U n i te d  S t a t e s  was i n  s o i l  a round  th e  r o o t s  o f  
im p o r te d  p l a n t  m a t e r i a l .  E i g h ty - s e v e n  o f  th e  s p e c i e s  o f  e x o t i c  woody 
p l a n t s  r e p o r t e d  from  L o u i s i a n a  b y  Brown (1961) a r e  l i s t e d  by  B a i l e y  
(1949) as  n a t i v e  to  t h e  r e g i o n s  w here  P h e re t im a  has  i t s  h i g h e s t  d e g re e  
o f  e n d e m ic i ty  (C h in a ,  J a p a n ,  Burma, M a l a y s i a ) . S i x t y - f o u r  o f  t h e s e  
p l a n t  s p e c i e s  w ould  p ro b a b ly  have  b e e n  im p o r te d  as r o o t e d  c u t t i n g s ,  th e  
r e m a in d e r  b e in g  more e a s i l y  p r o p a g a te d  from  s e e d  (Brown, P e r s o n a l  
C o m m u n ic a t io n ) . The number o f  t im e s  t h a t  P h e r e t im a  c o u ld  have  r e a c h e d
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L o u i s i a n a  w i t h  im p o r te d  p l a n t  m a t e r i a l s  w ould  th u s  a p p e a r  to  be  
e x t r e m e ly  h i g h .  G a te s  (1965a) has a l s o  l i s t e d  6 o t h e r  m ethods by 
w h ich  e x o t i c  earthw orm s c o u ld  have e n t e r e d  L o u i s i a n a .
G a tes  (1963 , 1966) has  l i s t e d  10 s p e c i e s  o f  P h e re t im a  from  
g re e n h o u s e s  o r  n u r s e r i e s  i n  th e  U n i te d  S t a t e s  " . . .  from  whence th e  
worms c o u ld  have b e e n  d i s t r i b u t e d  more o r  l e s s  w id e ly  i n  a c c o rd a n c e  w i t h  
s a l e s  p a t t e r n s  o f  p o t t e d  p l a n t s . "  T h is  l i s t  i n c l u d e s  a l l  o f  t h e  
s p e c i e s  o f  P h e r e t im a  o c c u r r i n g  i n  L o u i s i a n a  e x c e p t  _P. m in im a . I n  th e  
p r e s e n t  s tu d y  P . m inim a i s  r e p o r t e d  from  a  b o t a n i c a l  g a rd e n  and 2 
n u r s e r i e s ,  a l l  s i t e s  t h a t  i t  may have r e a c h e d  w i t h  im p o r te d  p l a n t s .
Thus t h e  t o t a l  number o f  P h e re t im a  s p e c i e s  r e p o r t e d  from  g re e n h o u s e s  i n  
t h e  U n i te d  S t a t e s  now s t a n d s  a t  11 .
T h ree  s p e c i e s  i n c l u d e d  i n  t h e  l i s t  o f  g re e n h o u se  p h e re t im a s  
(P . b i c i n c t a , JP. l e v i s , and _F. r o d e r i c e n s i s ) w ere  n o t  found  i n  
L o u i s i a n a .  JP. b i c i n c t a  has  b e e n  r e p o r t e d  i n  th e  U n i te d  S t a t e s  o n ly  
from  g r e e n h o u s e s  i n  M aine (G a te s ,  1 9 6 3 ) ,  w h i l e  JP. l e v i s  has  b e e n  
r e p o r t e d  from  n a t u r a l  o u td o o r  s i t e s  i n  New J e r s e y  ( D a v ie s ,  1954) and 
P e n n s y lv a n ia  ( B h a t t i ,  1 9 6 5 ) .  JP. r o d e r i c e n s i s  h a s  b e e n  found  a t  an 
o u td o o r  s i t e  i n  F l o r i d a  ( G a te s ,  1 9 5 4 ) ,  P . pos thum a has  a l s o  b e e n  found  
o c c u r r i n g  i n  F l o r i d a  ( G a te s ,  P e r s o n a l  C o m m u n ica tio n ) .  I n  t h e  f u t u r e  
t h e s e  4 s p e c i e s  may r e a c h  L o u i s i a n a  i n  p l a n t  m a t e r i a l s  s h ip p e d  by  
n u r s e r i e s  o r  b y  t h e  m ethods l i s t e d  by G a te s  ( 1 9 6 5 a ) .
F o u r  o t h e r  s p e c i e s  (P . e l o n g a t e , P . h o u l l e t i , P . r o b u s t a , P. 
sc h m a rd ae ) known i n  v a r i o u s  i s l a n d s  o f  t h e  W est I n d i e s  w i l l  p r o b a b ly  
n e v e r  r e a c h  L o u i s i a n a  b e c a u s e  o f  th e  p r o h i b i t i o n  a g a i n s t  b r i n g i n g  s o i l  
i n t o  t h e  c o u n t r y  and th e  f u m ig a t io n  o f  im p o r te d  p l a n t  m a t e r i a l  e n f o r c e d  
b y  t h e  P l a n t  Q u a r a n t in e  D i v i s i o n .
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V. SUMMARY
The d is t r ib u t io n  o f  8 s p e c ie s  o f  th e  in tro d u ced  earthworm genus 
P heretim a (P. a g r e s t i s . P. c a l i f o r n i c a . P. d i f f r in g e n s . P. hawayana.
_P. h i lg e n d o r f i . P. h u p e ie n s is . P. m inim a. P. m o r r is i ) i s  r e p o r te d  from  
a t o t a l  o f  448 s i t e s  in  a l l  64 p a r ish e s  o f  L o u is ia n a . A ll  o f  th e se  
s p e c ie s  have p r e v io u s ly  b een  r e p o r te d  from th e  s t a t e  e x c e p t  P. m inim a. 
w hich  i s  f i r s t  r e p o r te d  from th e  c o n t in e n t a l  U n ited  S ta te s  and 
L o u is ia n a  in  t h i s  s tu d y .
P. d i f f r i n g e n s  was c o l l e c t e d  a t  376 s i t e s  and i s  w id e ly  d i s t r i b u t e d  
o v e r  t h e  e n t i r e  s t a t e .  _P. hawayana was found  a t  128 s i t e s ,  commonly 
d i s t r i b u t e d  i n  t h e  s o u t h e a s t e r n  p o r t i o n  o f  th e  s t a t e ,  b u t  l i m i t e d  t o  
s i t e s  o f  i n t r o d u c t i o n  i n  t h e  n o r t h e r n  and w e s t e r n  p a r t s  o f  th e  s t a t e .
P . c a l i f o r n i c a  was o b t a i n e d  a t  70 s i t e s  and i s  w id e ly  d i s t r i b u t e d  i n  
t h e  s o u t h e a s t e r n  p o r t i o n  o f  t h e  s t a t e .  JP. m o r r i s i  was s e c u r e d  a t  40 
s i t e s ,  s c a t t e r e d  i n  th e  s o u t h e a s t e r n  p o r t i o n  o f  th e  s t a t e  and a t  s i t e s  
o f  i n t r o d u c t i o n  i n  t h e  n o r t h e r n  and w e s t e r n  e x tr e m e s  o f  t h e  s t a t e .
_P. a g r e s t i s  was c o l l e c t e d  a t  17 s i t e s  in  th e  n o rth ern  p o r t io n  o f  the  
s t a t e ,  la r g e ly  l im it e d  to  a rea s  o f  in tr o d u c t io n . _P. h u p e ie n s is  was 
found a t  15 s i t e s  in  so u th ern  L o u is ia n a , la r g e ly  l im it e d  to  a rea s o f  
in tr o d u c t io n . JP. minima was o b ta in ed  a t  10 s i t e s  o f  in tr o d u c t io n ,  
s c a t t e r e d  over th e  s t a t e .  _P. h i lg e n d o r f i  was secu red  a t  8 s i t e s  o f  
in tr o d u c t io n , l ik e w is e  s c a t t e r e d  over th e  s t a t e .
The genus P heretim a has r a th er  broad e c o lo g ic a l  req u irem en ts and 
o c c u p ie s  s e v e r a l  d i f f e r e n t  s o i l  and v e g e ta t io n  ty p es  in  L o u is ia n a . I t  
a ls o  occu rs in  a l l  o f  th e  n a tu r a l e c o lo g ic a l  d iv i s io n s  o f  the s t a t e
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and has  b e e n  a b le  t o  c r o s s  d r a in a g e  sy s te m s  i n  th e  s t a t e .  At 141 s i t e s  
two o r  more s p e c i e s  o f  P h e r e t im a  w ere  found  i n  a s s o c i a t i o n ,  w h i l e  a t  
one s i t e  6 s p e c i e s  o f  P h e r e t im a  w ere  found  i n  a s s o c i a t i o n .
At 197 s i t e s  o t h e r  g e n e r a  o f  ea rthw orm s w ere  found  i n  a s s o c i a t i o n  
w i t h  P h e r e t im a , w h i le  a t  251 s i t e s  P h e re t im a  was fo u n d  o c c u r r i n g  a l o n e .  
T h is  i n f o r m a t i o n  c a n  be u s e d  i n  c o m p a r iso n  w i t h  f u t u r e  s u rv e y s  to  
d e te rm in e  w hat e f f e c t ,  i f  a n y ,  P h e r e t im a  has  i n  s u p p r e s s i n g  o r  
s u p p l a n t i n g  o t h e r  ea rthw orm s w h ic h  o c c u r  i n  L o u i s i a n a .
F iv e  s p e c i e s  (P. c a l i f o r n i c a , P . d i f f r i n g e n s , _P. haw ayana , P. 
h u p e i e n s i s , P. m o r r i s i ) r e m a in  a c t i v e  and c l i t e l l a t e  a l l  y e a r  i n  
L o u i s i a n a .  _P. m inim a was s e c u r e d  on so  few o c c a s io n s  t h a t  n o t h in g  c a n  
be  s a i d  c o n c e r n in g  i t s  l i f e  h i s t o r y .  _P. a g r e s t i s  and P . h i l g e n d o r f i  
have  a n n u a l  l i f e  c y c l e s  i n  w h ic h  th e  a d u l t s  d i e  i n  th e  f a l l  and th e  
s p e c i e s  o v e r w in t e r s  i n  th e  c o c o o n .
A l l  o f  t h e  s p e c i e s  o f  P h e r e t im a  i n  L o u i s i a n a ,  e x c e p t  P. 
h u p e i e n s i s , a r e  e x t r e m e ly  a c t i v e  and a l l  o f  them w i l l  a u to to m iz e  when 
d i s t u r b e d .  The p e r c e n ta g e  o f  spec im ens  t h a t  a u to to m iz e d  when c o l l e c t e d  
r a n g e d  f rom  8.5% i n  P . c a l i f o r n i c a  t o  42.6% i n  P .  h i l g e n d o r f i .
R eg en e r a tio n  was n o te d  in  ev ery  s p e c ie s  e x c e p t  jP. h u p e ie n s is .
The manner o f  r e g e n e r a t i o n  i n  P .  a g r e s t i s  and _P. h i l g e n d o r f i  d i f f e r s  
from  t h a t  o f  th e  o t h e r  s p e c i e s  s i n c e  e a c h  r e g e n e r a t e d  segm ent a t t a i n s  
a  s i z e  c o m p a rab le  t o  t h a t  o f  t h e  o l d  s e g m e n ts ,  b e f o r e  a n o th e r  new 
segm ent i s  c o m p le te d .  T hese  two s p e c i e s  a l s o  a p p e a r  t o  add  segm en ts  a t  
t h e  p o s t e r i o r  end  o f  n o n a u to to m iz e d  a d u l t s  i n  t h e  same manner as i n  
r e g e n e r a t i o n .
I n  t h e  L o u i s i a n a  s p e c i e s  o f  P h e r e t im a  t h e r e  a p p e a r s  t o  be  two 
g r o u p s .  One g roup  (P . a g r e s t i s , P. h i l g e n d o r f i ) has  m a n ic a te
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i n t e s t i n a l  c a e c a , an annual l i f e  c y c l e ,  and s lo w  r e g e n e r a t io n . The 
oth er  group (^ . c a l i f o r n i c a , _P. d i f f r in g e n s . P. hawayana, _P. m o r r is i) 
has sim p le  i n t e s t i n a l  c a e c a , a l i f e  h is to r y  w ith  year-round  a c t i v i t y ,  
and ra p id  r e g e n e r a t io n . These com b in ation s o f  c h a r a c t e r i s t ic s  would 
appear to  p rov id e  a b a s i s  fo r  th e  d iv i s io n  o f  the genus in to  su b gen era . 
Subgenera are n o t e r e c te d  in  the p r e se n t stu d y  s in c e  t h i s  apparent 
dichotom y o f  th e  genus would n o t sta n d  when a l l  o f th e  s p e c ie s  o f  th e  
genus are c o n s id e r e d .
The lo c a t io n  o f  the g e n i t a l  m arkings o f  th o se  s p e c ie s  th a t  p o s s e s s  
them y as r e co r d e d . The c h a r a c t e r i s t ic  g e n i t a l  m ark ings, w h ile  v a r ia b le ,  
have a d i s t i n c t  d ia g n o s t ic  v a lu e .  The g e n i t a l  marking g lan d s o f  P. 
d if f r in g e n s  are found to  be composed o f  a s e c r e to r y  end p ie c e  supp orted  
by a s t a lk  th a t  c o n ta in s  numerous d u c t s .  In  th e  s e c t io n s  a t  hand, each  
c e l l  in  th e  s e c r e to r y  end p ie c e  appears to  have an in d iv id u a l  e lo n g a te  
duct le a d in g  to  th e  e x t e r io r  through th e  s t a l k .
The m ale p ores o f  P . a g r e s t i s  and h i lg e n d o r f i , w hich are  
lo c a te d  in s id e  p a r i e t a l  in v a g in a t io n s ,  are  d e sc r ib e d  from th e  f i r s t  
U n ited  S ta te s  specim ens to  p o s s e s s  m ale t e r m in a lia .
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Number o f  S pecies
P . a g r e s t i s  
P . c a l i f o r n i c a
P . d i f f r in g e n s  
P .  hawayana 
P . h i lg e n d o r f i  
P . h u p e ie n s is  
P . minima 
P . m o r r is i  
Number o f  S i t e s
T.OBLE 1
Number o f  S i t e s  a t  w hich S p e c ie s  o f  P h ere tim a  O ccu rred  S in g ly  and T o g e th er in  L o u is ia n a  
1 2  3 !,
X X X X
X X X X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X X X X X X X X
X X X X
X X X X X X X X X X X X
X X X X X X X X X
X X X X X X X X X X X X X X X X
6 5 274 17 5 1 1 8 2 6 19 38 h 2 4 1 1 4 1 14 1 1 1 1 5 1 1 2 6 10 1 1 1 1 1 1 1 1
T o ta l  Number o f  S i t e s  448
O
00
TABLE 2
109
T o t a l  Number o f  A s s o c i a t i o n s  o f  P h e re t im a  S p e c ie s  a t  448 S i t e s *
0 w
Ü C U-i WO u •HC ÙÛ o COu C C 13 q •Ho •H nj C <3 td COU-i Q) B •H•H 0£ o •HrH s r4 a C U(0 •H cd •H q •H oO B B
P.| fUj P^ \ P.! P.1 f l^ f i^
P. a g r e s t i s (17)
P. c a l i f o r n i c a - (70)
P. d i f f r i n g e n s 9 35 (376)
P. hawayana - 56 75 (128)
P. h i l g e n d o r f i 3 - 5 1 (8)
P . h u p e i e n s i s - 7 7 8 - (15)
P. m inima - 5 4 9 - 3 (10)
P. m o r r i s i - 23 25 33 - 7 5 (40)
Numbers i n  P a r e n th e s e s  a r e  T o t a l  Numbers o f  S i t e s .
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TABLE 3
P r e c l i t e l l a r  G e n ita l M arkings o f  P. d i f f r in g e n s
T o ta l Number o f  GMs Number o f  Specim ens
16 1
14 3
13 7
12 48
11 26
10 47
9 39
8 49
7 50
6 330
5 93
4 184
3 59
2 64
1 31
None 56
T o ta l 1087
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TABLE 4
P r e c l i t e l l a r  G e n ita l M arkings o f  _P. d if f r in g e n s
111
L o c a t io n of GMs Specimc
P r e s e t a l i n v i - i x 71
P r e s e t a l i n v i i - i x 609
P r e s e t a l i n v i i - v i i i 118
P r e s e t a l i n v i i i - i x 146
P r e s e t a l i n v i i i 72
P r e s e t a l i n i x 10
P r e s e t a l i n v i  and v i i i 1
P r^ ese ta l i n v i - i x ,  p o s t s e t a l  i n v i i 1
P r e s e t a l i n v i i - i x ,  p o s t s e t a l  i n v i 1
P r e s e t a l i n v i i - i x ,  p o s t s e t a l  i n v i - v i i i 1
P r e s e t a l i n v i i - v i i i ,  p o s t s e t a l i n  v i - v i i i 1
A b s e n t , (no GMs) 56
T o t a l  1087
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TABLE 5
Frequency o f  P r e c l i t e l l a r  G e n ita l M arkings in  1031 Specimens
o f  P . d i f f r i n g e n s
A B C D E F
v 0 - - - - 0
v i 3 24 32 34 18 1
v i i 3 • 215 638 635 210 3
v i i i 2 225 956 940 222 2
i x 181 763 746 192
A and F P o s t s e t a l  GMs o f  r i g h t  and l e f t  s i d e s  r e s p e c t i v e l y .
B and E P r e s e t a l  l a t e r a l  GMs o f  r i g h t  and  l e f t  s i d e s  r e s p e c t i v e l y .
C and  D P r e s e t a l  m ed ian  GMs o f  r i g h t  and  l e f t  s i d e s  r e s p e c t i v e l y .
No GMs p o s s i b l e  a t  t h i s  l o c a t i o n ,
v - i x  Segments on w h ic h  GMs a r e  l o c a t e d .
A ra b ic  num bers r e p r e s e n t  number o f  t im e s  t h e  p a r t i c u l a r  m ark in g  was 
found  a t  t h i s  l o c a t i o n  i n  1031 s p e c im e n s .
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TABLE 6
P r e c l i t e l l a r  G e n ita l M arkings o f  P. hawayana
Number o f  GMs 
None 
1 
2
3
4
Number o f  Specim ens 
174 
49 
170 
8 
8
T o t a l  409
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TABLE 7
P r e c l i t e l l a r  G e n ita l M arkings o f  _P. hawayana
L o c a tio n  o f  GMs
v i
v i i
v i i - v i i i
v i i i
A bsent (no GMs)
Number o f  Specim ens 
1 
221 
10 
3
174
T o t a l  409
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TABLE 8
P o s t c l i t e l l a r  G e n ita l M arkings o f  P. hawayana
Number o f  GMs 
None 
1 
2
3
4
5
6
7
8 
9
10
11
18
Number o f  Specim ens 
2
19
132
64
103
39
24
11
9
1
3
1
1
T o t a l 409
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TABLE 9
P o s t c l i t e l l a r  G e n ita l M arkings o f  P. hawayana
Number o f  GMs on Number o f  Specim ens
R ig h t-L e ft
0 -0 2
0-1 9
1 -0 10
2 -0 1
1-1 131
1-2 29
2 -1 35
1-3 1
3-1 4
2 -2 98
2 -3 24
3-2 15
3-3 24
3 -4 5
4 - 3 6
4 - 4 4
4 - 5 1
4 - 6 1
5 -3 5
5 -5 2
5 -6 1
9-9 1
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TABLE 10
M id ven tra l G e n ita l  M arkings o f  P. m o r r is i
L o c a t io n  o f  GMs Specimens
v i i  6
v i - v i i  5
v i i - v i i i  5
v - v i i  2
v i - v i i i  29
v - v i i i  2
v i - i x  1
v i i  and x v i i i  2
v i i - v i i i  and x v i i i  1
v i - v i i i  and x v i i i  6
x v i i i  9
x i x  3
x v i i i - x i x  1
Lack  m i d v e n t r a l  GMs 39
T o t a l  111
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TABLE 11
L a te r a l P r e c l i t e l l a r  G e n ita l M arkings o f  P. m o r r is i
L o c a t io n  o f  GMs Specimens
v i i  76
v i - v i i  8
v i i - v i i i  7
v i - v i i i  1
No p r e c l i t e l l a r  GMs 11
M i d v e n t r a l ,  b u t  no l a t e r a l  GMs 8
T o t a l  111
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TABLE 12
P o s t c l i t e l l a r  G e n ita l Markings o f  _P. m o r r is i*
L o ca tio n  Number o f  GMs Specimens
P o s t s e t a l  x v i i  4 1
P o s t s e t a l  x v i i i  1 1
2 1
5 1
P r e s e ta l  x v i i i  0 40
1 11
2 17
3 10
4 18
5 10
6 4
7 1
P r e s e t a l  x i x  0 54
1 8
2 27
3 8
4 10
5 0
6 2
7 2
^These are in  a d d it io n  to  th e  two GMs in  each  m ale porophore,
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TABLE 13
C lim a to lo g ic a l  Data fo r  New O rleans  
1931-1960
Jan . •
F eb .
Mar.
Apr.
May
June
J u ly
Aug.
S e p t .
O ct.
Nov.
D ec.
Annual
Mean 
Temp. °F
5 6 .0
5 8 .4  
6 2 .6
6 9 .1
7 5 .7
8 1 .2
8 2 .5
8 2 .7  
7 9 .4
71 .8
61 .7  
5 7 .0
6 9 .8
High Low
Temp. °F Temp, °F
84
85 
87 
89 
98
98
99 
100
97
94
86 
83
100
18
19
26
35
47
58
61
61
53
38
26
21
18
Mean T o ta l  
P r e c ip i t a t io n  
in  In ch es
4 .3 1
4 .4 8
6 .0 3
5 .1 8
4 .9 6
5 .7 6
8.10
6 .5 3
6 .2 4
3 .3 0
3 .0 8
4 .5 9
Mean Annual 
S n o w fa ll in  
In ch es
0.2
Mean Annual 
P r e c ip i ta t io n  
in  In ch es
6 2 .56
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TABLE 14
C l i m a t o l o g i c a l  D a ta  f o r  S h re v e p o r t  
1940-1960
Mean^ 
Temp. F
High Low
Temp. °F Temp. °F
Mean T o t a l  
P r e c i p i t a t i o n
Jan . 4 7 .8 85 8
in  In ch es  
4 .4 5
F eb . 5 1 .0 84 2 3 .8 1
Mar. 5 6 .5 91 15 4 .2 3
Apr. 6 6 .0 92 35 5 .2 5
May 7 3 .7 99 42 5 .4 2
June 8 0 .9 101 55 3 .3 7
J u ly 8 3 .5 106 60 3 .1 5
Aug. 83.4- 106 57 2 .6 5
S e p t . 7 7 .3 104 43 2 .7 8
O ct. 6 7 .4 97 31 3 .2 8
Nov. 5 5 .5 88 21 3 .5 9
D ec. 4 9 .0 84 14 4 .2 7
Annual 6 6 .0 106 2
Mean Annual 
S n o w fa l l  i n  
I n c h e s
Mean Annual 
P r e c i p i t a t i o n  
i n  I n c h e s
1 .7 4 6 .2 5
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F i g u r e  1 .  S p e rm a th eca  o f  P h e re t im a  a g r e s t i s .*
1 .  a m p u l la  2 .  d u c t  3 .  s t a l k  4 .  s e m in a l  chamber 1 and 2. 
m ain  a x i s  3 and 4 .  d i v e r t i c u l u m
F i g u r e  2 .  L o n g i t u d i n a l  s e c t i o n  o f  t h e  m ale  p o ro p h o re  o f  P h e re t im a  
a g r e s t i s .
1 .  p r o s t a t i c  d u c t  2 .  p a p i l l a  o f  m ale  p o re  3 .  p a r i e t a l  
i n v a g i n a t i o n  o f  m ale  p o ro p h o re
^ F i g u r e s  1 -23  drawn w i t h  t h e  a i d  o f  a  cam era  l u c i d a .
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F i g u r e  1
F i g u r e  2
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F i g u r e  3 .  M o d if ie d  e p id e r m is  o f  P h e re t im a  a g r e s t i s , 
1 .  w r i n k l e s  i n  p a tc h
F i g u r e  4 .  Male p o re  r e g i o n  o f  P h e re t im a  a g r e s t i s .
1 .  m ale  p o ro p h o re  2 .  g e n i t a l  m ark in g
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F i g u r e  3
F i g u r e  4
R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.
F i g u r e  5 .  M a n ic a te  I n t e s t i n a l  caecum o f  P h e re t im a  a g r e s t i s .
1 .  i n t e s t i n a l  t r a c t  2 .  m a in  caecum 3 .  s e c o n d a ry  caecum
F i g u r e  6 .  I n t e r n a i  m aie  t e r m i n a l i a  o f  t h e  spec im en  o f  P h e re t im a  
a g r e s t i s  i l l u s t r a t e d  i n  F i g u r e  2 and F i g u r e  4 .
1 ,  p r o s t a t e  g la n d  2 ,  p r o s t a t i c  d u c t  3 ,  v a s  d e f e r e n s  
4 .  g e n i t a l  m ark in g  g la n d
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F i g u r e  7 . Male p o ro p h o re s  o f  P h e re t im a  c a l i f o r n i c a , r e t r a c t e d  on l e f t  
and p a r t i a l l y  e v e r t e d  on r i g h t .
F i g u r e  8 .  E v e r t e d  m ale  p o ro p h o re s  o f  P h e r e t im a  c a l i f o r n i c a .
F i g u r e  9 .  S im ple  i n t e s t i n a l  caecum o f  P h e r e t im a  c a l i f o r n i c a .
1 .  i n t e s t i n a l  t r a c t  2 .  s im p le  caecum
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F i g u r e  1 0 .  H y p o t h e t i c a l  t o t a l  b a t t e r y  o f  g e n i t a l  m a rk in g s  i n  
P h e r e t im a  d i f f r i n g e n s .
F i g u r e  1 1 .  G e n i t a l  m a rk in g s  o f  P h e re t im a  d i f f r i n g e n s .
F i g u r e  12 . G e n i t a l  m a rk in g s  o f  P h e r e t im a  d i f f r i n g e n s .
1 .  p o s t s e t a l  g e n i t a l  m ark in g s  2 .  l a t e r a l  p r e s e t a l  g e n i t a l  
m a rk in g s  3 ,  m ed ian  p r e s e t a l  g e n i t a l  m a r k i n g s . —
4 .  s p e r m a th e c a l  p o re s
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F i g u r e  1 3 .  H i s to l o g y  o f  g e n i t a l  m ark in g  g la n d  o f  P h e re t im a
d i f f r i n g e n s . (C om posite  d raw ing  from  s e v e r a l  s l i d e s ) .
1 .  o p e n in g s  o f  num erous d u c ts  2 .  m in u te  d u c ts
3 .  c r o s s  s e c t i o n  o f  m in u te  d u c ts  4 .  s e c r e t o r y  end  p i e c e
5 .  e p id e r m is  6 .  c i r c u l a r  m u sc le  7 .  l o n g i t u d i n a l  m u sc le
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F ig u re  1 4 . P r e c l i t e l l a r  g e n i t a l  m arkings o f  P heretim a hawayana.
1 ,  g e n i t a l  marking
F i g u r e  1 5 .  Male p o re  r e g i o n  o f  P h e re t im a  haw ayana .
1 .  m ale  p o re  2 .  p o s t c l i t e l l a r  g e n i t a l  m ark in g
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APPENDIX
A s e r i e s  o f  e a c h  s p e c i e s  o f  P h e re t im a  i n  t h i s  s tu d y  and s l i d e s  o f  
th e  g e n i t a l  m ark in g  g la n d s  o f  P . d i f f r i n g e n s  a r e  d e p o s i t e d  i n  t h e  
L o u i s i a n a  S t a t e  U n i v e r s i t y  Museum o f  Z o o lo g y ,  I n v e r t e b r a t e  C o l l e c t i o n .  
The museum num bers o f  t h e s e  specim ens a r e  5 9 5 -6 0 2 .
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